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Designing a Modern Foundry of Moderate Size 


Features of a New England Gray Iron Shop Arranged for a Side- 
Hill Location—Castings for Submarines Included in Output 


O ACCURATE census of 
American foundries accord- 
ing to their capacity has 
ever been made, but a care- 
field that 
among the gray iron shops, the num- 
ber of plants with a daily capacity of 
less than 30 tons considerably exceeds 


ful survey of the indicates 


those with a larger output. Many 


foundrymen, therefore, are not direct- 
ly interested in the problems of the 
large shop pouring 50 to 100 tons a 
day; they are more vitally concerned 
with the design and = operation of 
plants of moderate size ranging from 
10 to 30 tons daily capacity. 

The existing 
the foundry industry, however, makes 


state of progress in 

necessary for the small shop to be 
as carefully designed and thoroughly 
equipped as its larger contemporary. 
result, there 


\s a are an 


large number of new, small or mod- 


unusually 


erate-sized shops in the country that 
present as much intensive study in 
eir de- 
gn and 
»n struc- 
on as 
se Oper- 
d by the 
rgest cor- 


FIG. 1—EXTERIOR OF BUILDING 


FROM SOUTHWEST 


porations. This situation indicates a uni- 


formly healthy condition of progress 


and prosperity in the foundry industry. 
Among the plants of the character 
just that 


New London Ship & Engine Co., 


discussed, operated by the 
Gro- 
ton, Conn., is a conspicuous example. 
It has a daily capacity of about 80 
tons of gray iron castings and em- 
modern features in its 


bodies many 


construction and arrangement. 
This plant is laid out to take care 
of the future as 


and for the time being the output from 


well as the present, 


one cupola is from 6% to 8 tons 



















per day. The castings undergo 
a severe inspection since most 
of them go into Diesel engines 


for naval submarines 
Approximately 92 men 


are employed, _ in- 





SIDE-HILL 
43 


LOCATION 


? 


cluding 25 molders and 23 coremak- 
The intricate the 
work is reflected in these figures, in- 
asmuch as the number of skilled 
coremakers per ton of 
output is well above the average. 
Fig. 1 
ment of the plant. 
indicates, the 


crs. character of 


nolders and 


shows the general arrange- 
As this illustration 
shop is located on a 
restricted area. 
The designing engineers took advan- 
tage of the conformation of the 
ground by placing the cleaning room, 
sand bins, heating plant, etc., in the 
basement, with standard gage tracks 
on the basement floor level for the 
receipt and shipment of materials. The 
size of the plant can be practically 
doubled by extending the building to 
the north. 

The building 
French & Hubbard, 


side-hill, in a rather 


was designed by 


engineers and 
architects, 
Boston. It 
was erected 
by HH. R. 
Douglass, 
New Lon- 
don, Conn.. 


SHOWING ARRANGEMENT OF FLOORS TO ACCOMMODATE 
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ment showing arrangement 
of sand bins, cleanina 
room and heating appa- 
ratus—This floor is con- 
nected to the molding floor 
by a 4,000-pound elevator 
and by hatchway com- 
+ manded by crane; Fig. 3— 

[TEMA LOCKE'S Plan of arrangement of 
FIG. 3. MEZZANINE FLOOR blower and locker rooms 
—Each workman has an 
individual steel locker; 
Fig. 4—Plan of charging 
. floor and laboratory—The 
== = - latter is unusually com- 
pletely equipped; Fig. 5— 
Plan of main floor show- 
ing core room, molding 
floor, drying oven and 
melting equipment — 
Eventually three types of 
furnaces will be installed 
Angle Irar Collar Arora! urure Cupola preceniag Mg corsa ellinggecR 
CUpo/a at Foor inary gray iron, and an air 
furnace for steel castings. 
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FIG. 4, CHARGING FLOOR 
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general contractor. The steelwork was 
fabricated by the Eastern Bridge & 
Structural Co., Worcester, Mass. 

The structure is 178 feet in length 
and 83 feet in width. The steel frame 
carries concrete brick 
walls and _ steel Over 85 per 
cent of the wall area is glass, result- 


and curtain 


sash. 


ing in unusually satisfactory lighting 


n all departments. The steel columns 


-arrying the walls, roof and main 
rane runway are spaced on 25-foot 
centers. The basement, as indicated 


n Fig. 1, extends under about half of 
the building, being 45 feet in width. 
The location of the basement retain- 


ng wall is clearly shown in the plan, 


Fig. 5. The molding floor is divided 
y the crane runway into main and 
de bays, the former being 56 feet 


ind the latter 27 feet wide. The cu- 
olas, core room, bench molding floor, 
te., are located in the side bay. As 
the cleaning 
in the north end of 
under the main and 
A 7 x 11-foot hatchway is 
the molding floor through 
vhich the castings are transferred to 
he cleaning room. 


reviously mentioned, 


oom is located 
he basement, 
side bays. 


ut in 


Warm, Fresh Air is Assured 


The heating and ventilating problem 


has been carefully worked out. Heat 
is furnished by a hot water system 
furnished by the American Radiator 


Co., Chicago, and sufficient radiation 
is been provided to maintain the 
foundry at an even temperature of 60 
egrees in the coldest weather, if de- 
The molding kept 
lear of gas and fumes by two 48-inch 





sired. room is 





























FIG. 6—GENERAL VIEW 
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roof ventilators connected to positive- 
acting, motor-driven 
by the B. F. 
Park, Mass. 

nected to a 7'%4-horsepower, 220-volt, 
op- 


furnished 
Co., Hyde 
direct-con- 


fans 
Sturtevant 
Each fan is 


15-ampere, direct-current motor 
erating at 410 revolutions per minute. 
These ventilators maintain a constant 
circulation of air and even while pour- 
the shop is 
fumes. The ventilators ar- 
ranged that they operate by natural 


ing, practically clear of 


are so 
draft when the fans are not running. 
The and 
system more than meets the require- 
the Connecticut 
a distinct 
The problem of 


entire heating ventilating 


ments of law and 


represents step in advance. 


artificial illumina- 


tion has been worked out with equal 


care. Nitrogen-filled lamps are sus- 


pended over the crane runway in the 
main bay. In addition, four powerful 


lights are suspended from the crane 


The side 
bay, basement, mezzanine and charg- 


girders, as shown in Fig. 6. 


ing floors are illuminated by ceiling 
and bracket lamps. The lamps are 
controlled from switch boxes located 
at convenient points. These boxes 
contain switches for each light. Elec- 
tricity is supplied at 110 volts, alter- 
nating current and 220 volts, direct 


current. The direct current is utilized 
principally for power purposes. 
the 
ing floor is provided with outlet plugs 
about 4 feet from floor level for 
connecting extra lights or electrically 


Nearly every column on mold- 


the 


operated appliances. An equal num- 
ber of compressed air outlets are 
provided for the operation of air 
hammers, pneumatic rammers’ and 
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tools. The air pipe-line carries 


other 


a pressure of 90 pounds per square 


inch. The air is furnished by a motor- 
built by Chi- 

‘ Tool Chicago. 
The which is belted to 
the motor, operates at 160 revolutions 


driven compressor, the 


cago Pneumatic Co., 


compressor, 


per minute and delivers 193 cubic feet 
of free air per minute. 


Complete Crane Service 


The various departments are pro- 
vided with electric cranes of a suitable 
character for handling materials and 
in addition, 24-inch industrial 
tracks in the basement and the 
molding floor afford convenient access 
to the sand and bulk material 
A 4,000-pound electric elevator, fur- 
nished by the Otis Elevator Co., New 
York, connects the baseme 
various 


gage 


on 


bins. 


with the 


upper floors including the 
charging platform. 

The main bay, or molding floor, is 
3-motor Whiting 
span of 53 feet. This 
220-volt direct cur- 


The core room in the side bay 


served by a 5-ton 


crane with a 
crane operates on 
rent. 
is provided with a l-ton, floor-oper- 
ated crane and the cleaning room in 
the basement is equipped witha 3-ton 
Whiting crane with a span of approx- 
imately 22 feet. The crane equipment 
on the molding floor will shortly be 
supplemented by a 10-ton Niles crane 
which will on the same run- 
way as the present 5-ton crane. 

The the melting 
equipment is shown clearly in Fig. 5. 


operate 
arrangement of 
cupolas, 


This 
cupola was furnished by the Whiting 


Space is provided for two 


one of which has been installed. 
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FIG. 7—THE CHARGING FLOOR 


Ill. 


inches 


Foundry Equipment Co., 
It has a shell 


and is lined to 42 inches, giving it a 


Harvey, 
diameter of 48 
capacity of 6%4 to 7 tons per hour. 
A 1¥%-ton Snyder electric furnace will 
be installed shortly for making light 
steel castings, and later on a 6-ton air 
furnace may be provided. 

The blast 


nished by a positive-pressure, 


for the cupola is fur- 
Wilbra 
Wonham, 
York. 


a 30-horsepowe! 


ham-Green 
Bates & 


blower is 


blower, built by 
New 


driven by 


Goode, The 


variable direct-current 
At its 
tions 


motor 


speed 


normal speed of 750 revolu- 


furnished 914 
The 
gage of 


addition, 


minute, it 
blast 


is measured by a 


per 


ounces pressure pressure 
water the 


ordinary type, and in the 


by a blast 
Charles J. Clark, 
blower is located on 
floor 
and 
toilet facilities 
this floor 
The charging floor, Fi; 
and 24 
vy the 4,000-pound elevator 


volume is indicated meter 


furnished by Chi 
cago. The 
mezzanine 


situated between 


charging floors 


molding 
er and also 
vided on 
long feet wide. It 

| previous- 
also is reached 


ly mentioned and 


a spiral iron stairway. 
h 


weig! 


ine 


is provided for 


reinf« yrced 


steel plate. 
The hot handled in 
and han the 


largest ladle in use at 


metal is crane 


d ladles of usual type, the 
present 
The 


cupola drop is recovered in 


having 


a capacity of three tons. iron 


the 
cinder mill 


x 36-inch ope rated 


J 


2-horsepower, direct-connected 
Electric 


e molding 


eral 


TH 


motor 
floor is 53 
area of 9,275 square feet. 


of the floor is 


with an 


north half devoted 


IS FACED WITH STEEL PLATE 

dry-sand and the south half’ to green- 
sand molding. A 10 x 12-foot 
pit is located in the 
floor, directly in front of the 
A car-type mold-drying oven is sit- 
the the 
molding room, as indicated in Fig. 5. 
It is 18 
10 feet 


casting 
the 
cupola. 


center of 


uated in northeast corner of 


wide and 


is provided 


feet long, 12 feet 


high and with a 


Kinnear rolling door. 

A great variety of gray iron cast- 
ings are produced ranging in weight 
up to 


; 
clude 


2,500 pounds. The castings in- 
cylinders, engine beds and other 
parts. The are 
The pistons are mold- 


submarine cylinders 
molded singly. 
ed vertically in 18-inch Sterling flasks. 
\ll the provided 


which are tested by 


with 
government 
inspectors before the work is released 


castings are 


lugs 


to the machine shop. 


\ 40 x 50-inch jarring machine built 
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Pneumatic Machine 
Pittsburgh, is installed on the 
molding floor. Several squeezer ma- 
chines provided for light 
work. 

The molding 
stored in 10 located in 
The — industrial 
mentioned is 
the 


by the Herman 
Co., 


also are 


and facing sand is 


bins the 
basement. railway 
utilized 


the 


previously 
sand from 
bins to points on the molding 
floor where it is needed. Since the 
sand is stored under cover in a heat- 
ed room, there is no difficulty from 
freezing in the winter. The core and 
facing sands are mixed in a Blystone 
mixer placed near the elevator in the 
basement. 


to transfer 
the 


This mixer is driven by a 
3-horsepower  Fairbanks-Morse 
tor. An electrically-operated sand- 
sifter manufactured by the Champion 
Foundry Machinery Co., Chicago, also 
is provided. 

The core occupies an area 
27 x 60 feet in the southwest corner 
of the side bay. Its general arrange- 
ment is clearly shown in Fig. 8. Three 
core ovens have installed; two 
are of the car type while the third is 
of the drawer type. The larger car- 
type oven is 15 feet long, 10 feet 
wide and 8 feet high; the smaller one 
is 10 feet long, 8 feet wide and 8 
feet high. The ovens are fitted with 
Kinnear rolling doors and with cars 
of the usual type. The core room 
equipment was furnished by the Whit- 
ing Foundry Equipment Co., Harvey, 
Ill. The ovens are coke fired from 
the basement. The oven tempera- 
tures, which are maintained at ap- 
proximately 400 degrees Fahr., are 
indicated by means of recording ther- 
mometers. 


mo- 


room 


been 


The cleaning room, which is located 
under the molding floor at the north 


ROOM 
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end of the building, is approximately 


45 feet square. As previously de- 
scribed, the castings are dropped down 
to the cleaning room floor through 
a hatchway by means of the main 
traveling crane. In addition to grind- 
ing and chipping apparatus, the clean- 
ing room equipment includes a 30 x 


48-inch tumbling mill and a steel 
plate sand blast room. This room is 
ventilated by a 45-inch exhaust fan. 


driven by a 7'%4-horsepower Westing- 
house motor. The dust is collected 
in a 250-unit arrestor. A 1,200-pound, 
pressure-type sand tank is provided. 
[he tumbling mill, which is driven by 
a 10-horsepower General Electric mo- 
tor, is also connected to the dust- 
exhaust system. 

A completely equipped 
occupies a portion of the charging 
floor. Its general arrangement is 
shown in Fig. 9. In addition to the 
customary chemical apparatus, the 
equipment includes balances, electric 
furnaces, etc. The laboratory is util- 
ized for research work as well as for 
routine analyses. The room is 18 
feet wide and 24 feet long. 

The locker rooms on the mezzanine 
floor are provided with modern toilet 
facilities, running water, etc. Sani- 
tary drinking fountains are placed at 


various points throughout the shop. 
These conveniences, together with 
the unusual lighting, heating and 


ventilating facilities, combine to make 
the shop unusually attractive from the 
vorkman’s_ standpoint. 


for 
increase over 


The average price of copper 
1916 showed a marked 
that of the preceding year, being 
slightly above 27 cents per pound, 
compared with 17.4 cents in 1915. 


laboratory ° 
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FIG. 


10—FLOOR-OPERATED ELECTRIC CRANE IN 


CLEANING ROOM IN 


BASEMENT 


To Reduce Combined Carbon 
By W. J. Keep 

Question:—I would like to know how 
to reduce the combined carbon in our 
We desire iron of approxi- 
mately the following composition: 
Silicon, 1.90 to 2 per cent; manganese, 
0.55 to 0.65 per cent; phosphorus, 0.286 


mixtures. 


per cent; sulphur, 0.08 to 0.09 per 
cent, and combined carbon, 0.40 per 
cent. We are able to secure the 


above analysis with the exception of 
the combined carbon, which continues 


to run about 0.60 to 0.70 per cent. 
This mixture is being used for cylin- 
der castings and is somewhat hard 


and at times the shrinkage is excessive. 
We use two grades of pig iron with 
scrap of the compositions: 

No. 1 pig.—Silicon, 2.46 per cent; 


following 

















FIG. 9—THE LABORATORY IS EQUIPPED FOR RESEARCH WORK AS WELL AS 
ROUTINE ANALYSES 





manganese, 0.86 per cent; phosphorus, 
0.315 per cent, and sulphur, 0.02 per 
cent. 

No. 2 pig.—Silicon, 2.46 per cent; 
manganese, 0.75 per cent; phosphorus, 
0.325 per cent, and sulphur, 0.018 per 
cent. 

Return scrap.—Silicon, 1.70 per cent; 
manganese, 0.70 per cent; phosphorus, 
0.43 per cent, and sulphur, 0.08 per 
cent. 

We use 500 pounds each of No. 1 
and No. 2 pig iron, 300 pounds of 
steel cuttings, and 200 pounds of re- 
turn scrap. We are endeavoring to 
make good, machinable automobile 
cylinders. 

Answer :—For automobile cylinders, the 
following analysis was recommended 
in a paper presented before the Amer- 


ican Foundrymen’s Association: Sili- 
con, 1.75 to 2 per cent; sulphur, under 
0.08 per cent; phosphorus, 0.40 to 
0.50 per cent; manganese, 0.60 to 1 
per cent; combined carbon, 0.55 to 
0.65 per cent, and total carbon, 3 to 
3.25 per cent. You will note, therefore, 
that your mixture is pretty close to 


However, you are 
using too high a percentage of steel 


the one suggested. 


scrap and it is altogether probable 
that your coke is of poor quality. 
The iron should not take up more 


than 0.03 per cent of sulphur in one 
remelting and your steel scrap should 
reduce it further. Also you will prob- 
ably reduce the total carbon below 3 
per by the steel addition. 

good coke and reduce your 
steel scrap to about 200 pounds and 


cent Pur- 


chase 


your combined carbon probably will 
be what you desire and your shrink- 
age also will be decreased. Your pig 


iron, as indicated by 
exceptionally good. 


this analysis, is 


attern Shop and Foundry Organization 


Good Foundry Management Depends on the Proper Organization of Each 


Department and the Maintenance of Harmonious Relations Between Them 


IlE organization of the pat- 
tern shop and foundry is a 
subject which presents wide 
possibilities 
upon 
be written if 
cover all the 


for discussion 


and one which volumes could 


one should attempt to 
details of 
zation and management applicable to 


the various 


many organl 


types of plants. 

It may appear presumptuous to at- 
tempt, in a pages, to this 
broad subject; therefore, let me admit 


castings 


few cover 
now that only points which are essen- 
tially and fundamentally vital to the 
proper organization of a foundry and 
pattern shop will be considered. While 
had 
better make one more confession; you 
find 


markable 


in this apologetic mood perhaps | 


will nothing revolutionary, re- 


My 


idea is simply to consider first princi- 


nor particularly new. 
ples and, from a common sense view- 
essential, to 


and to 


point of what is really 


point out those principles 


present, in an orderly and_ logical 
sequence, the salient points of which 
take 
It is hoped that the prin- 


of organization so presented 


an efficient organization must 


cognizance. 
ciples 
be of some assistance as a 


may gen- 


eral guide to those superintendents 
and managers engaged in or anticipat- 
ing a reorganization or general house- 
cleaning in the pattern and foundry 
departments. 

While the 


marily with 


pri 
and 


must be 


intention is to deal 
the 


consideration 


pattern shop 
foundry some 
taken of the 


shops to the designing department and 


relations of these two 


the machine shop to which depart 


ments they are, in certain ways, in 
separably connected. 
We 


ment that there is no one organiz: 


accept as axiomatic th tat 
ition 
which can be applied to all shops 
The governing principles will be 

but the systen 


largely 


versally applicable, 


itself, which is made 


men, methods and forms 


worked out for each 


plant. 


features can always be 


the rigid structure o organization 


ons 


particular conditi 


developed for 


will not fit where conditions differ. 


Therefore, it 1S important for. tne 


manager developing his own system, 


to have clearly fixed in his mind a 


happy combination of first principles 


together with practical ways and 


means of applying them. 

The business of producing finished 
castings may be broadly divided into 
four stages, as follows: 
1.—Designing. 
2.—Patternmaking. 
3.—Founding. 

4.— Machining. 


These four stages leading up to the 
birth of a finished 


and 


casting, are inti- 
related 
dependent. 


The 


ment is 


mately extremely inter- 
idea of 
concerned 


whole good 


first, 


manage- 
with the 


proper internal each 


of the four departments dealing with 


organization of 


the four stages of work, and second, 


with the establishment of proper re- 
lations and the securing of co-opera- 
tion between the departments, so that 
each one does its own work, not only 
to its best but 
to the advantage of succeeding 


departments. In 


own advantage, also 
best 
the manufacture and 
machining of castings the influence of 
department upon pe- 
culiarly marked. A lost 
in the machine shop and the machinist 
blames the molder; the molder blames 
the patternmaker or the 
patternmaker molder or 
the 


one another is 


casting is 


machinist; 
the 
the 
the 
the 
buck 


blames 


draftsman and draftsman 
thing 
little 

the 


two of 


and whole 
into 


the 


blames them all 


is soon resolved merry 


game of passing and 


manager hour or 
valuable 


the 


wastes an 
endeavoring to locate 


the 


time 


cause of trouble and _ then, 


perhaps, fails. 


Departments Must Cooperate 


This 


pensive in time and material lost, but 


sort of thing is not only ex- 


is disorganizing and hurtful morally. 


\ good organization, by securing co- 


operation and establishing proper re- 


lations between departments, 


reduces 
the number of these unpleasant occur- 
rences to a minimum. 


The the 


designing department is subject to 


internal organization of 
variations in 
there is 
feature, 


wide many of its fea- 
tures; 
tial 
of which 

and that is, 
machinery 

title he is 


one absolutely essen- 
however, the importance 
cannot be over-estimated, 
that the head designer or 
draftsman, 


shall 


by whatever 


known, have, either 


48 


By F M Perkins 


of his own knowledge or readily avail- 
able, working information of pattern- 
making, molding and machining. This 
point is vital. It is not merely a 
or a platitude to be lightly 
passed over, but is absolutely identi- 
hed with the over-all efficiency of the 
plant. Of course, in different plants, 
the extent to which the designer can 
influence the plant’s efficiency varies. 
In a plant turning out a large variety 
of work the influence of design will 
be most largely felt; in plants turning 
out a standard line: of work where 
design is, to a great extent, standard- 
ized, its influence will be lessened, 
but in all cases it is of the greatest 
importance. 


theory 


Unfortunately, however, it is only 
the exceptional designer who has an 
accurate, practical knowledge of pat- 
ternmaking, molding and machining in 
addition to his primary profession— 
designing and drafting. It is not to 
be expected that a man can maste: 
three or four trades and know them 
as well as the specialist in each. It is 
unusual for the average machinery 
draftsman to have spent as much as 
one year each in practical work in the 
pattern shop, foundry and machine 
shop. Hence it is entirely natural 
that he should know considerably less 
of these trades than the foremen who 
have spent years in learning them and 
who, in virtue of their position, pre- 
sumably are exceptionally good men 
at their trades. 

Therefore, it is important that the 
designer shall, in some way, be con- 
nected with the pattern shop, foundry 
and machine shop. The designer 
should have the benefit of the practi- 
cal knowledge of the foremen of these 
shops to the end that the work 
shops may be simplified and 
costs reduced. The exact method ot 
accomplishing this first step in c 
operation is unimportant if the end 
to be gained is kept in view. On 
method for the 
and the three shop foremen concerned 
to meet for- a half hour or so every 
morning to consider special points in 
connection with the design of new 
work. Another method which appeals 
to the writer as more direct and busi- 
ness-like is for the designer to send 
or take his rough or pencil plan to the 


their 


designe 


would be 
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foremen of the pattern, foundry and 
machine shops and interview them. 
A few minutes with each will usually 
suffice and time so spent will pay 
big dividends in the way of time and 
material saved in one or all of the 
shops concerned. 

When the manager has solved to 
his satisfaction the problem of giving 
the designing section in a systematic 
way the benefit of the knowledge of 
his shop foremen, the next subject 
for his investigation will be the inter- 
nal arrangement of the pattern shop 
and its connection with the foundry. 
The important points to be considered 
are: 

1.—Equipment. 

2.—Layout. 

3.—Pattern storage and indexing. 

4—Assignment and_ routing of 

work. 


5.—Transportation to and 
foundry. 


from 


Equipment is necessarily dependent 
upon the class of work done. It is 
beyond the scope of this article to 
deal with the various kinds of equip- 
ment. The manager or superintendent 
with the help of the foreman should 
thoroughly study the needs of the 
shop in this respect by inspection of 
neighboring shops, reading the best 
trade magazines and other publications 
and by observation of the work done 
by the machines and tools installed. 
A systematic method of inspecting 
motors and delicate machines should 
be adopted to prevent loss of time by 
breakdowns. Saws, knives, lathe and 
ther cutting tools should be ground 
regularly to insure good work and 
spare saws and knives of each size 
should be kept ready for replacing 
dull ones. Efficient safety devices 
should be installed on dangerous high 
speed machines and a first-aid kit kept 
in the foreman’s office. 


Planning Layout of Plant 


The layout of the shop includes the 
arrangement of office, benches, ma- 
chine and hand tools, pattern lumber, 
and usually a store room for pattern- 
makers’ supplies, such as nails, brads, 
screws, fillets, wax, glue, shellac, alco- 
hol, putty, plaster of paris, sand 
paper, etc. 

The main governing conditions are 

e location of the shop with reference 
to the foundry, the shape of the avail- 
able floor space including interference 
of building columns, and the lighting. 

As in all shops the objects to be 
ttained are a continuous flow of 
ork, non-interference of work and 
men, and accessibility of tools and 
material, producing a minimum of 
traveling about the shop. 

In general it may be stated that 
benches should be standardized, that 
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they should be lined up in an orderly 
manner to facilitate routing and in- 
spection of work and that they should 
receive first consideration in the mat- 
ter of lighting if there is any choice. 

Machine tools should not be placed 
in one end of a long shop and benches 
in the other. It is usually a better 
arrangement to parallel them. 

The pattern lumber storage should, 
if possible, be in a central location 
and stored in an accessible manner. 
Provision should be made for storing 
short ends in such a way as to make 
them easily looked over and readily 
available. 

Order and Neatness 


A patternmaker uses a_ greater 
variety of tools and materials than 
any other .workman of the principal 
trades. For this order and 
neatness as time-savers in the use of 


tools and materials especially become 


reason 


the patternmaker and the pattern 
shop. Order and _ neatness_ should 
therefore be insisted upon. As an aid 


to this end, one or more boys usually 
can be profitably employed in provid- 
ing the benches with nails, brads, 
dowels, etc., in returning short ends 
of pattern lumber to the bins, cleaning 
machines, and, if an exhaust system 
is not installed, dusting and sweep- 
ing. 

With a soft pine board laid out to 
scale to represent the floor space and 
pieces of pasteboard also cut to scale 
to represent office, machines, benches, 
lumber storage and storeroom, the 
manager may spend many an inter- 
esting and profitable evening at home 
playing checkers with his shop. When 
the best possible combination has 
been decided upon it may be made 
up into a plan, which, if impracticable 
to have carried out at once, at least 
affords a sure guide for making 
changes from time to time and an 
eventual goal to be worked for, there- 
by eliminating expensive false moves. 

If the number of patterns on hand 
exceeds several hundred a simple and 
efficient system of pattern storage and 
indexing is a necessity. With such 
a system and sufficient storage space 
the number of patterns that can be 
conveniently stored and indexed is 
practically unlimited; any one pattern 
wanted out of 100,000 can be located 
on two or three minutes’ notice. 

The method of storing patterns de- 
pends principally upon the available 
floor space. If possible the storage 
loft should be in the pattern shop 
building or adjacent to it. This not 
only facilitates handling, storing and 
indexing of patterns, but places them 
where they can be examined by the 
pattern shop foreman when it is de- 
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sired to change an old pattern instead 
of making a new one. 

The building should be fireproof 
and, if the pattern loft is extensive, 
it should be subdivided into fireproof 
compartments. It is also desirable 
that the pattern shelves should be of 
fireproof construction. 

The method of indexing depends 
upon the number and variety of pat- 
terns to be dealt with and will sug- 
gest itself. The main feature to be 
considered is an alphabetical arrange- 
ment of index cards or of leading 
cards indicating groups of patterns of 
a similar kind so that the card of any 
one pattern may be found readily, 
first by looking under the sub-heading 
or group of similar patterns to which 
it belongs and then by identification 
within this group by name, size or 
number. Every pattern (and accom- 
panying core boxes) should have a 
number. It is convenient to simply 
number the patterns consecutively as 
they are made and to keep a cross- 
index in a book so that any pattern 
may be identified by its number or the 
number on the casting. 


Index Card 


The index card should show the 
location of the pattern, the name of 
the casting, the number of the plan 
from which made, the number of the 
pattern, and the number of core 
boxes, if any. To this may be added 
if desired, the principal dimensions of 
the pattern, its cost, date and nature 
of alterations made, etc. If it is cus- 
tomary to ship patterns away for 
temporary use the index card provides 
a most convenient means of keeping 
a record of this. The central planning 
office or designing section should have 
a duplicate of the pattern shop card 
index or, in some other way, arrange 
to git ready information as to the 
patterns on hand, in order that pat- 
terns already made may not be dupli- 
cated or that advantage may be taken 
of patterns which, by slight altera- 
tions, may be used for the job on 
hand. 

The most convenient method of is- 
suing orders for patterns and castings 
is for the planning office or other 
office, by whatever name known, to 
consider the pattern shop and foun- 
dry as one shop; that is, to order the 
casting from the patternmaker. The 
reason for this is that it is not neces- 
sary to issue plans or detailed instruc- 
tions as to dimensions, etc., to the 
foundry. These instructions are im- 
portart for the pattern shop and when 
this shop has finished with them they 
are embodied in the pattern itself 
which is sent to the foundry. The 
important information for the foun- 
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dryman is the number of castings 
to be made, the material and the de- 
sired date of completion. 

The molder and foreman 


patternmaker must pull together. 


foreman 
Be- 
friction often 
anti-friction or 


tween these 
and this 


work is especially needed. 


two exists 


where team- 
The pat- 


ternmaker must consult with the 
molder concerning many points. Much 
depends upon the personality and 
ability of these two men. Interested 
and honest co-operation on their part 
will promote the casting game won- 


derfully. 


Transportation Between Pattern Shop 
and Foundry 


Transportation between the pattern 
shop and foundry is usually suscepti- 
ble of simple and satisfactory solu- 
tion. The transportation may be con- 
sidered satisfactory when it provides 
the shortest practicable route between 
the two frequent 
enough to when it 
guards against loss of 


shops, when it is 
avoid delays, 


breakage or 
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important points to be considered 
are: 

1.—Equipment. 

2.—Layout. 

3.—Melting practice. 

.—Assignment and routing of work 

and material. 

5.—Transportation. 

The equipment of the foundry, 
a greater degree even than that of 
the pattern shop, is a matter for 


special study and should include not 


to 


only the question of new equipment 
but also that of getting the most out 
of the equipment on hand. Each item 
of equipment should be the subject 
of separate investigation and record 
as to performance and cost of upkeep. 
or indifferent equipment well 
cared for and properly used is usually 
more efficient than high 
grade equipment that is to 
deteriorate unduly or to be used im- 
properly. The more important items 
to look out for are cranes, 
machines, air compressor, mills, tum- 
sprue cutters, flasks, and, if 
can be considered equipment, 


Poor 
expensive 
allowed 
cupolas, . 


blers, 
they 
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small parts of patterns and is inex- 


Patterns should be 
pattern as 
with 


returned 
the 
and, 


should be stored 


pensive. 


to the shop soon 


them 


as 
foundry has finished 
having been returned, 
at once in the pattern loft, being first 
indexed, if new patterns. As patterns 
are usually expensive every care should 
be taken to guard against loss, break- 
age and deterioration due to exposure 
to smoke, dampness and rough hand- 
ling. 
The 


out the 


manager, having straightened 


internal affairs of his pattern 


shop and established its status with 


its relations with the de- 


regard to 
signing section and foundry, may now 
proceed to the work of 
with reorganizing, 


getting 
quainted and 


necessary, his foundry. 

The work of 
a multitude of 
details, but for 


the 


the foundry embraces 
diverse operations and 
the purpose of 


organ- 
essential elements a 
the 
subjects will embrace everything vital 
to the The 
certain that these matters 


ization of 
consideration of following five 


foundry. _— 


manager, 
are working 


that 


foundry is in good shape and a study 


properly, may feel assured his 


more detailed operations may 
later. The five 


of the 


be taken up by him 


EACH MOLDING JOB 


molding and core sands. 
all kinds 
on the market; in selecting new equip- 
ment problem 
the 


Many good 


brands of of equipment are 


the is, therefore, not 
first 
article the choosing of the 
best suited to the peculiar 
needs of the foundry in question. 
Only practical foundry experience 
or a mind trained to accurately size 
methods 


selection of 


so much 


selecting of some 
class 


as 


“ > 
2 e 


up machines and work can 
serve as a guide in the 
new equipment. The more important 
consideration in established plants will 
be get the equipment on 
hand in shape to work at its maximum 


€ fficiency. 


usually to 
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“he layout of the foundry, like the 
pattern shop, is influenced largely by 
local conditions such as and 
shape of the building, available ground 
space adjacent to the foundry, and 
geographical location with respect to 


size 


the pattern and machine shops. 

A foundry layout is always a ques- 
tion of individual solution; no attempt 
be 
lay down fixed rules to suit unknown 
conditions. A 


can made to even approximately 


few general ideas or 


suggestions more or less applicable 
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to all foundries may, however, prove 
helpful by suggesting lines of possible 
improvement. 

If more than one kind of metal is 
for example, gray iron, steel 
and brass, the molding space should 
be laid off into iron, steel and brass 
floors. In a combination foundry this 
is the first step toward simplifying 
routing, transportation and supervision 
and toward eliminating interference. 

This step having been accomplished 
or decided upon the next logical move 
is to see that the cupolas are centrally 
or conveniently located with regard 
to the iron floor, the converter or 
steel crucibles near the steel floor and 
the brass furnaces or crucibles near 
the brass floor. This certainly ap- 
pears very elementary and yet one 
cannot visit many foundries without 
finding this first principle of arrange- 
ment violated. 


cast; 


Arrangement of Storage Bins 


The next step, which naturally fol- 
lows, is to see that the flasks needed 
for the class of work on each floor 
are located conveniently to that floor 
and that the metals—iron, steel, cop- 
per, etc.—are located near the point 
where they are to be melted. Coal 
and coke for the crucibles, cupolas 
and core ovens should be stored near 
them. 

Flasks usually receive the last con- 
sideration as to location after every- 
thing else is provided for. If the 
plant does a class of work calling for 
a large variety of flasks the matter 
of transporting them in and out of the 
foundry is considerable. The prac- 
tice, too often seen—of leaving them 
piled up around the foundry floor 
until the molders have to fight their 
way through them, causes loss of time 
to the men and loss of floor space 
where floor space is often a matter 
of first importance. Therefore, an ac- 
cessible and convenient location of 
flasks combined an efficient 
means of carrying them to and from 
the floors is important. 


with 


If possible, the flaskmaker or repair 
man should be located with his little 
shop or tool equipment between the 
flask yard and the foundry so that 
flasks entering the foundry may have 
the cope bars put in and flasks leav- 
ing the foundry may be repaired. 

The location of the core room, as 
far as possible, should be central, un- 
less there is a coremaking department 
for each class of castings. <A _ neat 
core storage arrangement and _ safe 
transportation to the floors are impor- 
tant. Core ovens should open into 
the core and proper means 
be provided for the orderly 


room 
should 
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w 





February, 1917 


storage of core sands, core plates, 
wires, core boxes, flour, oil, molasses, 
plumbago, etc. The accumulation of 
old core boxes and cores and miscel- 
laneous junk so often seen in the core 
room should not be permitted. The 
advantages of neatness and system ap- 
ply to the core room as much as to 
any other department. 

The cleaning room should be at 
the outlet or shipping end of the shop 
and easy and direct transportation 
from the molding floors to the clean- 
ing room to the shipping room should 
be effected. 

Special combination racks and bins 
for the storage of small equipment 
should be placed about the floor in 
several convenient locations. These 
racks are used for storing clamps, 
gaggers, wedges, gate-sticks, slings, 
nails, etc. The number and size of 
these articles used will suggest to any 
practical mind a convenient form of 
rack. All these items of one size 
are thus kept together and much time 
ordinarily spent in scratching around 
and looking for wedges, clamps, etc., 
of the right size will be eliminated. 
Molders are notoriously unsystematic 
and disorderly and the advantages of 
neatness and order can usually find 
great opportunities in the foundry. 
It is a good scheme to have a boy 
or two to do nothing but return gag- 
gers, nails, core wires, etc., to their 
proper storage places. 


Foundry Checkers 


As with the pattern shop, the man- 
ager may play his game of checkers 
with the foundry, his checker men be- 
ing the raw materials,‘ iron, copper, 
coke, etc.; the cupolas, crucibles and 
furnaces; the flasks and patterns; the 
core room; the molding floors; the 
cleaning and shipping rooms. He may 
consider that he has won the game 
when his plant is so arranged that 
all these elements entering into the 
manufacture of a casting combine 
to produce a positive flow of work 
through the plant in one direction, 
without interference and with a min- 
imum of movement of men and ma- 
terials. 

The melting practice is a subject 
too often left unnoticed on the part 
of the superintendent or manager 
who assumes that a knowledge of 
melting and mixing of metals is a de- 
tail demanding too much of his time 
to master. This, however, is not the 
case. The melting of iron and of the 
more common copper alloys is gov- 
erned by certain principles with which 
he should familiarize himself. The 
manager, having once determined what 
melting practice is best for his melt- 
ing equipment and what chemical 
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and physical properties he wants for 
his various metals, is principally con- 
cerned with establishing a sure and 
systematic method of obtaining those 
results. To do this intelligently a 
general knowledge of the principles 
of good melting is necessary and 
familiarity with the practice of melting 
and the details of the melting equip- 
ment is highly desirable. 

It is the opinion of the writer, sup- 
ported by his experience as well as 
by the experience of many others, that 
the proper and rational method of 
cupola operation is that which has 
been pointed out by Dr. Richard Mol- 
denke in several articles published 
in The Foundry during the last few 
years. The writer can do no better 
than refer the reader to an article by 
Dr. Moldenke in the December, 1912, 
number of The Foundry. 


Cupola Operations ° 


The general idea of cupola operation 
may be briefly summed up as _ fol- 
lows: 

For every cupola there is a melting 
zone where the temperature is great- 
est and combustion most efficient. In 
this zone iron can be melted more 
rapidly and more economically and 
produced hotter than at any other 
part of the cupola. The area and 
height above the tuyeres and the 
depth of this zone are dependent upon 
the volume of air delivered (which 
is a function of the tuyere area) and 
the area of the cupola. The pressure 
of the air blast is altogether unim- 
portant provided there is only suf- 
ficient pressure to give a positive flow 
of air. If a cupola is properly de- 
signed and properly charged, five 
ounces of air will melt iron as rapidly 
and more economically than 15 
ounces. Large tuyere areas and low 
blast pressures should be used. The 
ratio of tuyere area to cupola area 
should be about 1 to 3. The volume 
of air, not the pressure, is the im- 
portant consideration. 

The following may be unhesitating- 
ly accepted on faith although it is 
contrary to practice in many shops. 
A very clear and more detailed ex- 
planation will be found in the fore- 
going reference. 

Experience shows that in all cupo- 
las, regardless of size, the first iron 
will appear at the spout in from eight 
to ten minutes after blast on, pro- 
vided the cupola is in efficient condi- 
tion and properly charged. Properly 
charged, as far as the time of first 
iron is concerned, means the proper 
height of bed. The proper height 
of bed depends upon the location of 
the melting zone and the location 
of the melting zone is fixed for con- 
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stant tuyere and blower conditions. 
Therefore, to find the proper height 
of bed we experiment with various 
heights until we find that one which 
gives first iron at the spout in from 
eight to ten minutes. This height 
will fall between 16 inches and 28 
inches above the tuyeres for all nor- 
mal cupolas. 

The next consideration is the 
amount of coke and iron to be placed 
in the charges. The depth of the 
melting zone is from 4 to 6 inches. 
Therefore, when the bed has burned 
down 4 to 6 inches below the melt- 
ing zone a fresh split of coke should 
come down to maintain the bed at 
the proper height and keep the iron 
in the melting zone. Each split of 
coke, then, should be from 4 to 6 
inches (say 5 inches) deep. Good 
coke will give a melting ratio of 1 to 
10; the amount of iron to go in one 
charge then is 10 times the weight 
of 5 inches of coke measured for the 
diameter of the cupola in question. 
All succeeding charges should be ex- 
actly the same. The practice of mak- 
ing the first charge of iron from two 
to three times the size of the other 
charges is wrong in theory and un- 
economical in practice. 


Melting Non-Ferrous Metals 


The melting of brasses, bronzes 
and other alloys is governed by cer- 
tain principles, the most essential of 
which were summarized by the writer 
in an article on “Foundry Use of 
Non-Ferrous Scrap Metals” in the 
Journal of American Society of Naval 
Engineers, February, 1915. 

1—Protection of the metal from 
oxidation during melting. This is or- 
dinarily accomplished mechanically by 
covering the bath with charcoal or 
by otherwise preventing the flame 
and air from coming in direct con- 
tact with the metal, as by the use 
of covered crucibles. 

2.—Deoxidation of the metal after 
melting. Oxidation cannot be entirely 
prevented during melting. After being 
melted the metal can be deoxidized 
chemically to a certain extent by the 
addition of some substance having 
a greater affinity for oxygen than 
the alloy. One of the best agents 
for this purpose is from 0.5 to 0.75 
per cent of phosphor tin. Phosphor 
copper is used when the metal to be 
deoxidized does not contain tin. It 
is a mistake to assume that the more 
phosphorus is used the cleaner the 
metal will be. If the proper amount 
is used it will take up the oxygen 
and pass off as gas and the metal 
will show barely a trace of phos- 
phorus or none at all. If too much 
is used only that which combines 





with oxygen will pass off and thi 


will remain in the metal and 
blow-holes. 

3.—Melting the metals in the 
order of their fusibility 


in other 


and 
words, melting that 

first which is the least volatile and 
the highest melting point. There are 
a few metals which are 
than 


more volatile 


others having a lower melting 
and, in order to reduce the 
melting loss, in such cases, volatility 
should be the first and fusibility the 
second consideration. 
most common 
with in 


point 


the 
met 


Zinc is 
this 
practice; it 
higher melting point than tin or lead, 
but is much more volatile than either 
and is added last. 

4—Thorough mixture of the 
composing the alloy. This is 
plished mechanically by 
stirring rod the furnace or 
and the ladle. As 
new metal is added it should 
be thoroughly: stirred as 
run The last operation 
before pouring the mold should be 
the metal. Defective metal 
often be perfectly good 


example of 


foundry has a 


metal 
accom- 
means of a 
used in 
crucible also in 
each 
soon as it 
has down. 
to stir 
can made 
simply by remelting. 
the metal at 
This is 


5.—Pouring 
temperature. 
the 
and 


the proper 
important but 
difficult points to 
upon 
information is needed. 


one of most 


control one which 
If an 


available a 


more 
efficient 
pyrometer is record may 
be kept of pouring temperatures and 
results and the temperature 
determined approximately. Metal 
should not be overheated and allowed 
to cool; it 


the 


proper 


should be removed from 


furnace or and 


after 


crucible poured 
as soon as 
the temperature. In general, 
the and bronzes should be 
poured hot and cooled quickly. 
of the greatest 


possible reaching 
proper 
brasses 
One 
defective 
cold. 
The melter’s eye cannot compete with 
a pyrometer successfully. 
6.—Removal of dirt, 
eign matter by the use 
fluxing 


causes of 
brass castings is pouring them 


dross for- 
The 


sal- 


and 
of fluxes. 
borax or 
upon the 
the ladle 
resulting 
the 


material—salt, 
ammoniac—is 
the 

stirred in. 


thrown sur- 
face of 
well 
or slag 


metal in 
The 
which forms 
is then skimmed off. 
The point, ood 
melting practice has been established, 
is to standardize the and to 
institute a uniform method of making 


and 
dross 
on surface 


important after 


mixtures 
each one, thus insuring uniformity and 
reliability of product. 

In the 
work and material in the foundry, the 
idea to be kept in mind is the assem- 
bling at the time and place 
of the man, the pattern, the flask and 


assignment and routing of 


proper 
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the sand. 


sults 


Conditions but the 
the An 
systematic work assignment can best 


vary, rc- 


remain same. idea of 
be given by a brief description of a 
method which has been used by the 
writer. 

The molding space was laid off in 
floors, each floor being numbered and 
marked. When a pattern was sent to 
the foundry it bore the tag shown in 
the illustration on page 50. The 
foreman patternmaker filled out the 
foreman stub and the molder stub. 
The foreman stub _ constituted the 
order on the foundry to manufacture 
the castings called for; the foundry 
foreman left the molder stub on the 
pattern, assigning the job to the indi- 
vidual molder by filling in the check 
number. He kept the foreman stub 
for his own file, filled in the flask- 
maker and coremaker stubs and in 
two minutes his entire job was as- 
signed. It only remained for the boy 
or clerk to deliver the pattern 
core with their stubs attached 
and stub. Modifica- 
tions of this form will suggest them- 
selves for the particular conditions in 
any foundry. 


and 
box 


the flaskmaker’s 


Foundry and Machine Shop 
Transportation 


Transportation from the foundry 
to the machine shop, assembling room 
or shipping room should receive close 
attention. No rules can be laid down 
and the subject is only mentioned 
here to invite attention to its impor- 
tance. A crane running from one 
ideal method. 
Failing in this, choice must be made 
between push cars, steam train, mono- 
rail, automobile trucks, etc., choice 
depending upon local conditions and 
the nature of the product. 

The purchasing department, of which 
it is beyond the purpose of this paper 
to treat in detail, may next engage 
the of the manager. Hav- 
ing attained, by this time, a knowledge 
of what he wants he should look to 
the standardization of 


shop to another is an 


attention 


supplies and 
the establishment of specifications for 
raw materials. 

In conclusion, it may be added that 
the element of personnel in the foun- 
dry, as in all the 
affect- 
ing success or failure. The economic 
value of a 
headed superin- 
tendent whose personality begets con- 
and inspires 
no elaboration on the 


other activities, is 
most important single element 
contented force of 
by a 


men 
manager or 
fidence respect needs 

part of the 
writer. 

Systems, or routine methods of per- 
forming certain functions of 
ment, installed, 
habit of 


manage- 


once 


have an unfor- 


tunate falling into gradual 
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disuse. To prevent this the manager 
should endeavor to enlist the interest 
of his subordinates in carrying out his 
wishes and should see that there is 
a clear chain of responsibility up to 
himself for the operation of every 
department and must, by frequent in- 
spection, close questioning and ob- 
servation, see that subordinates 
held up to this high 
responsibility. 

Above all, remember that no sys- 
tem or short-cut has ever yet been 
devised that can afford a_ substitute 
for interest, good will and content- 
ment and that the prime requisites for 
these are comfortable working condi- 
tions, encouragement, hope of ad- 
vancement for efficient work and a 
square deal. 


are 
standard of 


Remelting Shot Iron 
By W. J. Keep 


Question:—What is the best method of 
remelting shot iron recovered from a 
cinder mill? We have quite a large 
pile of it on hand and it continues 
to accumulate every day. 

Answer:—You should use all of your 
own scrap each day. Since the 
naces in the vicinity of your plant 
produce iron somewhat high in sil- 
icon, you should obtain a supply of 
this metal, containing 4 or 5 per cent 
silicon, and a_ sufficient amount of 
this should be added, with scrap, to 
increase the silicon to 2.75 per cent 
or higher. Then you can add shot 
iron which will serve practically the 
same purpose as pig iron. You should 
shovel enough of this shot iron on 
each charge to use up what you make 
each day. Unfortunately, you do not 
give the size of your cupola. If it is 
small, there is danger of bridging if 
you use too large a quantity of this 
shot iron. Make the last charge, when 
the cupola is hottest, all shot iron 
with the exception of the high silicon 
iron used along with it. You can 
always put some shot on the cupola 
bottom before laying the wood and 
the first iron down will melt it. 
can pour the first ladles 
which is 


fur- 


You 
into work 
not very particular if the 
metal happens to be on the dull side. 


Lead began the year 1916 at New 
York with a price of 5.5 cents per 
pound and rose to 8 cents early in 
April, which was the maximum figure 
A long decline carried the price down 
to 5.95 cents in the early part of 
Another rise reached 7 cents 
about the middle of September, after 
which the price 


August. 


remained stationary 
until early. in December, when it ad- 
vanced to 7.5 cents, and it closed the 
year at about that figure. 
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Fig. 4—Punch containing 40 per cent steel. 






Fig. 1—Semi-steel containing 50 per cent steel— Fig. 
1 All 
diameters, and 


cent 
200 
400 


2—Piston containing 25 
microphotographs ars 
Fig. 30, 


per 
magnified 
which is magnified 


steel— Fig. 3 
diame ters 
diameters 


cent steel— 
magnified 25 


Sample containing 30 per 


except Fig. 29, which is 


The Properties of Semi-Steel Castings 


HILE it is 
steel has recog- 
nized in iron and steel 
menclature, still, as it ranks 
among the most valuable products of 
the gray iron foundry, it should be 
accorded proper recognition 
chemical 


that semi- 


been 


true 
not 
no- 


and 
standard specifications cov- 
ring the different classes of castings 
should be clearly defined. Admittedly 

is rather unfortunate that any cast 
metal from 3 to 10 per 
cent steel is designated as semi-steel, 
ind in this are in 
hearty agreement with those who con- 


containing 


particular we 

sider that semi-steel is a misnomer. 
Our contention always has been that 

no métal could 


be defined as 


semi- 
steel unless it contained from 25 to 
0 per cent steel, and even the repu- 
tation of this metal has suffered to 
some extent from those who offer a 
product as semi-steel which is not 
even a good gray iron. 

Although there have been large 
casting losses in the past by those 
who knew but little of the science 
of melting steel in cupola mixtures, 


still I believe the literature and pa- 





A paper read at the Cleveland meeting of 
American Foundrymen’s Association, Sep- 
tember, 1916. 











FIG. 5 — THIN EDGE OF 
PULLEY CONTAINING 
40 PER CENT STEEL 




















FIG. 6—SAMPLE CONTAIN- 
ING 30 PER CENT 


By David McLain 


published on during 
have _ start- 
foundrymen thinking 
More than _ 1,000,- 


made 


pers semi-steel 


the past few years 


ed many 
along right lines. 
000 tons of were 
last year and every foundryman soon- 
er or later must be able to make real 
semi-steel as engineers are continual- 
ly demanding metal and 
lighter sections for castings that must 
stand higher tests. 


semi-steel 


stronger 


Historical Facts 

discussion is to 
foundry trade in 
general, a few plain truths about 
semi-steel. Many of these statements 
deal with historical facts dating back 


The aim of this 
place before the 


15 years. Many points set forth here- 
‘in may be opposed, and even ridi- 
culed. 


For 50 years or more, foundrymen 
have added steel to iron in the ladle, 
while comparatively few melted slight 
amounts of steel in the cupola, but 
up to 1902 or 1903 no record could be 
found of any man having used large 
percentages of castings of 
light section. ago foundry- 
men witnessed the charging of steel 
in the cupola and yet remarked: “That 
is all right; it may be possible in the 


steel in 
Years 





FIG. 7 
CONTAINING 
STEEL 


ANOTHER SAMPLE 


CENT STEEL 


steel foundry, but you never could 
do it in the iron foundry.” 

In 1899, A. Christensen, the invent- 
or of the street railway air-brake, 
built a foundry to make gray 
steel and brass castings. One pattern 
in particular, a cylinder head, had 
proved very difficult as the walls were 
5/16-inch section, they 
hydraulically tested to 200 
per those 
one 


iron, 


only while 
were 
inch. In 

allowed 


pounds 
other 


square 
days engineers 
inch and more section for 200 pounds 
pressure, but Mr. Christensen 
the light in advance. It was a great 
advantage to the world 
that he did, as it was only a few years 
later that the automobile industry 
started in earnest. 


saw 


mechanical 


Today, it is truly 
when it is known that 
with only 5/32-inch 
sections are being made with 10 
20 per cent steel and tested to 200 
pounds. 

At that time the losses on the cyl- 
inder head castings were exceedingly 


wonderful 
some cylinders 


to 


heavy, so much so, that every foundry 
making them sustained large financial 
reverses. Investigation proved that 
almost every conceivable known mix- 
ture had been tried out by foundry- 
men having good reputations on this 


FIG. 8 — PACKING RING 
CONTAINING 30 PER 
CENT STEEL 


PER 
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FIG. 9—GRAY IRON FIG. 10—SEMI-STEEL CON- FIG. 11— PACKING RING; FIG. 12 — CHILLED MOLD 
CYLINDER TAINING 0.75 PER CENT 30 PER CENT STEEL, 20 BOARD; 73 PER CENT 
COMBINED CARBON PER CENT SCRAP OF METAL CHILLED 
AND 50 PER CENT 


PIG IRON 














FIG. 14— REPRODUCTION OF ORDINARY 
PHOTOGRAPH SHOWING THAT SEMI- 
STEEL WILL STAND SLIGHT BEND- 

ING WITHOUT FRACTURE, DUE TO 
SMALL NUMBER OF GRAPHITIC 
CARBON FLAKES 


FIG. 13—SPECIMEN WITH 
iS PER CENT STEEL 





FIG. 15—AIR MIXER CAST- 
ING CONTAINING _ 3 -SEMI-STEEL SHELL CASTINGS WITH 
PER CENT STEEL SHRINK HEADS ATTACHED 


class of work. It was a serious mat- metal, but the great danger was that 
ter for Mr. Christensen and his asso- the metal would be too low in car- 
bon, as all leading authorities claimed 
air-brakes but were unable to secure that “steel reduces carbon”. Now as 
satisfactory castings. After a long carbon must be high if sections are 
series of experiments, it was finally thin, apparently steel was not the 
decided to drop gray iron and use right material to use, unless it was 


steel scrap. We sought expert advice possible to absorb carbon from the 
and personal service from those suc- fuel. 


ciates, as they had large orders for 


cessful in using steel in heavy sec- All textbooks, whether by technical 
or practical men, maintained that steel 
the experts finally claimed the sec- reduced carbon, that it was not a 
tion should be increased, but Mr. good thing to use as it caused “hard 
Christensen would not accede to their spots” that “a higher melting temper- 
ature was necessary,’ etc. Even to- 
day, the claim that steel melts first 
puzzles some chemists, metallurgists 
and others, who evidently do not take 
ings were good.” Later developments into consideration that 
proved that he was correct. great affinity for the elements and ab- 
From the start it was believed that sorbs a large quantity of carbon from 
steel scrap in the mixture would en- the fuel. 
able us to close the grain of the 


tions. After 10 weeks’ experimenting 


wishes. Foundrymen advised that the 
pattern should be changed, but he 
would not listen to it, as he claimed: 
“When the metal was right, the cast- 


steel has a 


Those familiar with laboratory ex- 


periments know that if steel is added 
to gray iron mixtures, and melted in 
a crucible, the total carbon will be 
reduced. They also know that when 
steel alone is melted in a crucible it 
requires a higher temperature to 
melt it than the mixture of steel and 
gray iron. When steel is mixed with 
gray iron and melted in a crucible a 
slight loss will occur by oxidation 
and the carbon will increase some- 
what, due to the absorption of this 
element from the pot. The total car- 
bon, as calculated, in the iron will re- 
main practically the same, but as the 
steel content of the mixture will add 
to the total weight of the resultant 
metal without a corresponding gain 
in carbon, the total carbon of course 
will be less than if all iron had been 
used. That condition, however, does 
not exist when melting steel scientif- 
ically in the cupola. If steel only is 
melted in a crucible, the chemist is 
quite right in his contention that steel 
requires a higher temperature than 
gray iron, but the same conditions 
are not met with in melting iron or 
steel in a cupola. 


Cupola-Melted Steel 


When melting steel with cupola 
mixtures, high carbon coke is used 
for fuel. Coke, of course, also can 
be used in crucible melting, but in 
this practice the metal does not come 
in contact with the fuel and therefore 
it does not absorb carbon from it. 
On the other hand, steel melted in 
the cupola comes in intimate contact 
with the fuel and owing to the very 
low percentages of the different ele- 
ments in the steel, it has a _ strong 
affinity for them, particularly carbon. 
Consequently when the steel is heat- 
ed to redness, it begins to absorb 
carbon and when the steel and fuel 
both become incandescent, the steel 
becomes saturated with carbon. In 
this state it is not steel as we know 
it commercially, but it is a high car- 
bon metal. As the carbon increases, 
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of the steel de- 


the melting point 
creases until the temperature at which 


melt is lower than the tem- 
perature of the cupola. 

Now this result was not obtained 
simply by charging iron and _ steel 
scrap into the cupola, but was the 
result of much research work. When 
it was first suggested to the melter 
that we try to melt steel in the cu- 
vola, he was horrified. He pointed 
ut the harmful results following the 
use of only a few handfuls of steel 
ind even went so far as to state a 
‘spike in a piece of railroad tie” near- 
ly spoiled a whole heat. Today, we 
know of firms who want to make 
semi-steel, and would if it were not 
for such stories. 

Steel will not stand a cutting flame, 
ut must be melted by a mild flame. 
[he reason is quite simple. The car- 
bon and silicon in steel are very low. 
The carbon ranges from 0.15 to 0.30 
per cent in mild steel and the silicon 
about the same. When this metal has 
been heated and is about ready to 
melt, it will melt naturally, as soon 
is it reaches the proper temperature 
which should be obtained by a mild 
last. But if high blast is used, the 
cutting or oxidizing flame will cause 
excessive oxidation. 

Carbon, silicon and manganese are 
burned out of the pig in the con- 
verter process of making steel, and it 
is a very simple process until the 
metal is nearly free of the elements, 

hen the operator must exercise the 
greatest precaution in order to shut 

ff the blast and turn down the ves- 
sel at the proper moment, for the 
metal at this time may be oxidized 
in a few minutes and the whole heat 
lost. When it is understood that dur- 
ing this process all graphitic carbon 
in the pig is converted to combined 
arbon in a few minutes by excessive 
blast is it any wonder that the use 

f steel in cupola mixtures does not 
produce the best results? The tradi- 
tions of cupola practice were thicker 
than the walls of the cupola itself 

and it was hecessary to replace these 


it will 
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traditions with firmly established facts. 

The false claim that more coke is 
required to melt steel than iron was 
made in those days, just as it is to- 
day, by some men not well versed in 
the fine points of the foundry busi- 
ness. Granting that you are an ex- 
steel, still 
semi-steel, 
cannot be made unless you mix iron 
with brains and the proper percent- 
ages of the elements, particularly 
manganese, as this is very important 


pert melter of iron and 


the best metal, the real 
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As proof of the contention that less 
coke is required when melting steel, 
made by progressive 


a few records 


American foundrymen are shown in 
the table on page 5/7. 

When melting 30 tons per day with 
coke at $6 per ton, and the melting 
ratio is increased from 7 to 1 to 10to 
1, a saving of $2,310 per year, equal to 
interest at 6 per cent on $38,500 is 
realized. 
have a 
great affinity for sulphur, but as man- 


Iron, steel and manganese 


Sy 





FIG. 17—ENGLISH PROJECTILE MOLDING MACHINE 








FIG. 18 — BUSHING CON- FIG. 19 
TAINING 50 PER CENT DER 
STEEL PER 


—BORE OF CYLIN- 














FIG. 2( 
CONTAINING 25 
CENT STEEL 


HARDNESS NUMBER 149 












SOFT SEMI-STEEL FIG. 21 — CASTING CON- 


TAINING 30 PER CENT 
STEEL 
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FIG FINISHED 
CASTINGS THESE 
THOSE SHOWN 

RISERS HAVING 


SEMI-STEEL 
ARE SIMILAR 
IN FIG 16, 
BEEN CUT 
has more of an for 


ganese affinity 


oxygen than for iron, it has a ten- 
dency to leave the iron and will at- 
tract a percentage of sulphur, form- 
manganese of 
off The 
amount of sulphur expelled from the 
the of 


slag- 


sulphide, 
the 


ing a some 


which passes in slag. 
amount 

the 
forming elements, and the temperature 
If both 


high 


will depend 
the 


metal on 


Manganese, nature of 


at which the metal is melted. 
in 
the 
the 


manganese and sulphur are 


the casting, have no fear of 


sulphur, it will be neutralized by 
manganese. 
It was impossible 


lata 


to secure any re- 


liable « the 


on percentage of 
should be 
furnace 


0.70 to 


ganese which used 
local blast 


more than 


made 
1.00 


or 


our 


with per cent 


manganese, a few tons 80 per 
form 
to 
cupola. 


to 


ferro-manganese in lump 
This 


into 


cent 
added 
the 
metal enabled 
that Mr. 


only |] 


was purchased. 
the 
The 
make 


sen 


was 
charge going 
resultant 


the 


us 
Christen- 
to 3 
experiments 


castings 


desired. with per 


and later 


that 


cent loss our 
intelligently 
all 


increases 


light 


proved steel scrap 
mixtures. 
the 


castings 


used was beneficial in 


Even 10 per cent trans- 


strength of from 
) 


verse 


oa 
tO Jo per cent. 


Michigan wanted 
but did 
nor 


A concern in 


stronger castings, not care 


to increase section weight, so 


i 


Pe REE 





LAY 


THE 
OFF 


SHELL 


FIG. 23—SEMI-STEEL 
BLANK, 33.3 PER 
STEEL 


GEAR 
CENT 


ro 


under our guidance the company be- 
gan using waste steel clippings with 
an increase in strength with only 10 
per cent steel. The gray iron analyzed 
2.30 to 2.50 per 
sulphur, 0.08 to 0.09 per cent; 
0.75 0.85 per’ cent; 
manganese, 0.30 to 0.50 per cent. With 
10 per cent steel the metal contained 
from 2.10 to 2.30 per cent silicon, 0.07 
to 0.09 per cent sulphur, 0.60 to 0.70 
per cent phosphorus, and 0.55 to 0.70 


as follows: Silicon, 
cent; 


phosphorus, to 


per cent manganese. 


The strength tests were as follows: 
Transverse strength, 
Aver- Mfni- Maxi- 
mum. mum 

2,180 2,310 


2,760 3,020 


it iv 

per cent steel, ll 
ercentages in favor 
of 10 per cent st’l 


{ 
1 
J 


26.6 30.7 
the 
pola with regular gray iron mixtures. 


No 


fluxes 


Semi-steel is made in same cu- 


extra coke, special appliances, 
or 


It 


with other mixtures. 


new are neces- 

heat 
It may be melt- 
ed in the early part of a heat—in the 
middle last 
heat. 
40 


equipment 


sary. is made in the same 


or part of regular 
Or you may begin with 30 to 
the run 
much of this grade as is required and 
20 £2 

scrap 
ladle of metal, as 
numerous tests have proved that many 


your 


per cent steel on bed, as 


follow with 
Steel 


to a 


then to 


should 


molten 


per cent 


steel. never be 


added 
in castings 


imperfections trace- 


A higher tem- 


are 
able to this practice. 


SPECIMEN 
SHOWINE 


CARBON 


ARGH PISTON 
PFAINING 35 I 
CENT STEEL 


STRUCTURE 


ER 


February, 1917 


perature is obtained in the cupola 
ladle all gases 
liberated in the cupola and go up the 
This not 
steel to the ladle, as the 
ot 


than in the and are 


stack. is so when adding 


temperature 
the metal is considerably reduced 
material is 
Generally when steel is added 


when steel or other cold 
added. 
to the ladle, these gases are liberated 
in the castings and we find hard spots, 
blow holes, etc. 
quired to melt semi-steel than gray 
In fact, scientific melting has 
taught melters to bring down hot iron 
with less fuel than formerly, although 
they are now using 20 to 50 per cent 


steel. 


No more coke is re- 


iron. 


As it is 25 to 60 per cent stronger 
than gray iron, semi-steel may be of 
lighter section, hence it allows a re- 
duction in weight by a reduction in 
section, making a big saving on metal 
As a slight addition of steel has a 
very noticeable effect on the strength 
of metal for light castings, this has 
led many to assume that if a larger 
amount of steel is used, the metal 
would replace malleable iron. This is 
a mistake, and competent investigat 
ors never have contended that 
nealed semi-steel should replace light 
castings. 


unan 


malleable 

Some foundrymen who were making 
cupola malleable iron used malleable 
pig iron and investigation proved that 
with a percentage of this pig, large 
amounts of the return and steel scray 
could be melted and after being prop 
erly annealed, could be twisted 
bent cold. A tensile strength of 
000 to 65,000 pounds per square inch 
be obtained. The metal is 
white before being annealed, and as 
the annealing required from 10 days 
to two weeks, it was impossible to 
ship castings in than three to 
five weeks from date of order. This 
has been all but abandoned 
those who formerly followed it, 
as it was a heart-breaking job at the 
best. The melting ratio was very low; 
the losses were very heavy; the long 


and 


«- 
55 


could 


less 


process 
by 














FIG. 27— STRUCTURE 
SEMI-STEEL PUNCH, 
UNETCHED 


OF OF 


CON 
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innealing period was very discourag- 
ng, and if it were not for the bend- 


ng tests, good semi-steel is prefer- 
ble. The buyers thought it was steel, 
iltthough many steelmakers advised 
hem it was not steel. In fact, this 
aterial is really an annealed semi- 


teel. 
Success With Steel Castings 


Semi-steel is believed to be a great 
eat and acid resisting metal, because 
ie metal is purer than gray iron. 
recent fire tests of gray iron and 
mi-steel castings, to learn which 
preferable, the gray iron lost 34 
er cent by weight, while the semi- 
teel only lost 9 per cent. Even the 
espised grate bar is in a higher class 
ian formerly, and railroads are eager 
r semi-steel grate bars, as_ tests 
ave demonstrated that one set of 
mi-steel grate bars stands up better 
than three sets of gray iron bars. 
rears and gear blanks made of semi- 
steel frequently will outwear steel 
ears. The high graphitic carbon 
semi-steel - acts as a lubricant. 
feature not possible in steel cast- 
gs. Many concerns who formerly 
ade all their gears of steel are now 
aking them of semi-steel. Acid 
istings, air, gas, water and steam 
ngine castings, ammonia fittings, 
ane wheels, cross heads, gears, gear 
lanks, grate bars, glass house molds, 
x castings, lathe beds, locomotive 
irts, machinery castings, diesel en- 
gine parts and valves, are improved 
hen 30 per cent steel or more is 
ed. 
Fig. 25 is a micrograph of gray iron 
which the large black carbon flakes 
ay be seen. These flakes break up 
e structure of the metal, thus mak- 
g¢ it brittle and weak. The gray 
substance is carbon, combined with 
nn, forming steel, while the white 
iron. The analysis is as follows: 
raphitic carbon, 3.15 per cent; com- 
ned carbon, 0.15 per cent; silicon, 
185 per cent; sulphur, 0.098 per cent: 
osphorus, 0.402 per cent; manga- 


se, 0.50 per cent. Fig. 9 is a speci- 
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Savings Which Have Been Effected in the Use of Coke 
Pounds Daily Yearly 
Daily Melting coke saving sa Saved per yea | 
tonnage. ratio ired pounds tons. $5 6 7 
5 6 to 1 1,666 
increase 
to 
8 to 1 1,25 416 6 l 7 $ 434 
15 6 to 1 5,0 
Increa 
to 
9 to l 3,333 1,667 2 1,256 35 1,7 
30 7 to l é 
increase 
to 
10 to 1 6,01 ae 385 1,925 2,31 2,€ 
men from a small gas engine cylinder Fig. 3 is a specimen containing JU 
made of gray iron. The manager of per cent steel; Fig. 4 is a specimen 


the foundry did not believe in the use 
of steel, but when the firm became 
converted he graciously consented to 
follow instructions and inafew weeks 
the loss was reduced to 2 and 3 per 
cent as against 20 and 30 per cent 
previously. Fig. 26 is a sample of 
semi-steel in which the graphitic car- 
bon flakes are exceedingly small. The 
gray constituent is steel and the small 
white particles are ferrite or iron. 

following 
analyses, have 


The writer believes the 
classifications, with 
proved best by actual test for semi- 
steel castings: Automobile cylinders, 


pistons and other light castings, 
3/16-inch to %-inch section with 10 
1.90 to 


2.25 per cent; sulphur, 0.07 to 0.1 per 


to 20 per cent steel; silicon, 


cent; phosphorus, 9.35 to 0.55 per 
cent; manganese, 0.65 to 1.00 per cent. 
Packing rings, gas engine cylinders 
and automobile cylinders, 3<-inch to 
S%-inch sections, with 15 to 25 per 
cent steel, silicon, 1.65 to 2.00 per 
cent; sulphur, 0.07 to 0.1 per cent; 
phosphorus, 0.35 to 0.55 per cent; 
and manganese, ranging from 0.65 to 
1.00 per cent. 

Fig. 2 


men from a light gas engine piston. 


is a micrograph of a speci- 


s; Figs. 


Figs. 8 and 11 are packing ring 
Fig. 15is 


13, 19,20 and 21 are cylinders; 


a gas and air mixer with 2.02 per cent 
manganese; Fig. 12 is a piece of chilled 


mold board, with 20 per cent steel; 





SEMI-STEEL PUNCH, 
ETCHED 


FIG. 28—STRUCTURE OF FIG. 29 


containing 40 per cent steel; Fig. 7 
is a specimen containing 30 per cent 
steel; Fig. 5 is a specimen containing 
40 per cent steel; Fig. 18 is a speci- 
men containing 50 per cent steel; Fig. 
1 is a specimen containing 50 per cent 
steel; Fig. 24 is a specimen containing 
40 per cent steel. 

While both large and small projec- 
tiles are being made of semi-steel, 
technical men will hardly credit this 
statement. Fig. 16 shows several 12- 


inch projectiles which weigh 1,200 
pounds net, and 1,600 pounds gross. 
Thousands of these have been made 
in America. Fig. 22 shows the same 
projectiles with the risers turned off 
They are shipped in this form and are 
Fig. 17 


Shows a molding machine used in 


finished by the purchaser. 


making small projectiles. The pat- 
tern, core and one-half of a mold may 


be seen 
; — ae : 
Hardening Semi-steel 


An eastern firm bjected t the 
high cost of the die steel used in its 
forge shop and some one suggested 
semi-steel. 
ent was called on and he agreed 
make some semi-stee!l bars, which he 
thought could be hardened. They first 
tried it on a few 


work, but it was either too soft or 


too hard. until they hit on the right 
process of hardening. The writer 









STRUCTURE OF FIG STRUCTURE OF FIG. 31—MICROGRAPH OF 
PUNCH NEAR SURFACI BRITTLE PUNCH 4 SEMI-STEEL TEST 
OF METAI BAR 





that semi-steel 


replace tool steel, but is merely 


does not claim 


citing a few facts, backed up by 
analyses and micrographs to show a 
few of the things that have been done 
with The 


quit buying 


semi-steel. concern just re- 


ferred to has steel for 


making dies as semi-steel wears bet- 


ter, is easier to machine and is much 
Fig. 4 is a 
die metal as it was originally cast 
block 4 inches square by 
The 
Combined 
1.45 sulp 
0.092 per cent; phosphorus, 0.344 1 

cent; manganese, 0.81 per cent. The 
transverse strength is 3,800 pounds 
This 4-inch bar 


square 


cheaper. 
the 
in a bar or 


micrograph of 


20 inches long. analysis is as 


follows: carbon, 0.70 per 
cent; silicon, per cent; I 


per square inch. was 


sawed in 1l-inch sections 


turned 


and 


down to %-inch rounds for 


which have been 


satisfactory. 


punches working 


very Fig. 14 is an en- 
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eraving made from an ordinary 
photograph of a punch that was soft 
remarkable in that it 
that semi-steel will stand quite a lit- 
That is, 
smaller amount 
flakes. Figs. 27 
and 28 are taken from a punch, Fig. 
the unetched 
dark 
carbon, 


and is shows 
tle bending without fracture. 
to the 
of graphitic carbon 


of course, due 


27 ~being 
which 


specimen in 
flakes 
white 


colored 
the ground 
being a mixture of iron and steel. The 
principal thing to note about this mi- 
crograph is the small size and small 


the are 


graphitic 


quantity of graphitic carbon flakes as 
Fig. 
28 is taken from the same specimen 
but etched, so as 


compared with regular cast iron. 


to distinguish be- 
tween the pearlite, which is steel, and 
the ferrite, which is iron. In this the 
white the rest 
lines are 
From this 


portions are ferrite, 
The black double 
graphitic carbon particles. 


steel. 
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micrograph, the principal thing to be 
deduced is that the material is very 
nearly saturated with combined car- 
much more so than is usually 
found in regular gray iron. In other 
words, the material is practically a 
steel with small graphitic carbon 
flakes. Both of these micrographs are 
magnified 200 diameters. 

Fig. 29 is taken from the edge of a 
semi-steel punch that has 
bonized and hardened. The 
particles are known as_ cementite, 
which is an exceedingly hard, brittle 
substance composed of iron and car- 
bon combined in the proportion of 
three parts of iron to one of carbon. 
At the edge, where the general color 
is considerably darker, there is not 
much of this cementite, in fact, the 
material has become lower in carbon 
and, therefore, while equally as hard 


(Concluded on page 82) 


bon, 


been car- 


white 


Safety in the Plating Room 


HE LAST few years have wit- 
nessed a decided awakening 

on the part of both legislators 

and employers to the necessity 
of safeguarding workmen from all pre- 
ventable dangers, shortening the hours 
of labor and making the surroundings 
as healthful and pleasant as reasonably 
can be expected. It needs no argument 
to show that these improvements have 
paid, that the workmen are more vigor- 
and more efficient and 
more inclined to do a good day’s work 
Perhaps most manufacturers have made 


ous contented, 


the necessary changes with good grace 
and those who were averse to doing so 
have been compelled to get in line with 
the spirit of the times and p 

for 


proper kind of places 


ployes. 
Old Plating Room 


the 


Passing of the 


In consequence, old-time factory, 


with its cheerful disregard of almost 


everything that comes 
modern sanitary ideas, 
of the past 
ancient plating room, 


and with it has 


° ie 
dirty, TECK 


steam and 


acid vapors and 


1 1 


anything but a pleasant pl: 


to work. Some old relics 
however, and inasmuch as 


certain 


department 


presents 
problems of its own and is 1 
in good order as some 

es.a few hints onthe subject m 
be out 


: , 
especially as they 


em- 
body the experience and practice of 
and factory 
Factory inspection 


different 


various foremen managers 


and laws 


states 


liability 


vary in and nothing 


By E P Later 


would be gained by discussing them in 
detail, even if this were possible here, 
but in general, the intent and purpose of 
protect workers, as far as 
possible, from accidents and conditions 
adverse to health and to insure com- 
pliance with them in a broad way by 
making the employer liable to an action 


these is to 


for damages in the event of injury to 
the employed. Aside from the human- 
itarian aspect of the case, therefore, it 
behooves every factory owner to take all 
reasonable precautions to prevent such 
though some of the 
safeguards employed are not specifically 
called for in the laws of the state or 
city in which his plant is located. 

For example, the installation of a 
ventilating system of sufficient size to 
keep the plating room fairly free from 
steam and fumes is well worth while, 
efficient dust collectors for the 
buffing and grinding wheels are almost 
an absolute necessity. Putting the acid 
dipping jars under a hood with a good 
draught, or in a room by themselves, is 
highly desirable and even 
hoods over cyanide copper 


occurrences, even 


and 


installing 

and other 
cyanide and hot water tanks is worthy 
f some consideration. Pure air always 
increased efficiency 


y anc 
Calls 


Individual Lockers Recommended 

In the 
lations it is imperative, in many cases, 
ind always desirable, that each man 
ave a clean, individual locker of ample 
size, where the clothing which he wears 
to and from work may be kept safe and 
sanitary during the day, thus eliminating 
the necessity of wearing clothes which 


matter of personal accommo- 


are full of metal dust or plating salts, 
along the street and in the home. This 
naturally brings up the question of bath- 
ing facilities and it goes without saying 
that these should be abundant. Plenty 
of hot and cold water, soap, towels and 
so on will make a world of difference 
in the appearance and feeling of a toil- 
begrimed workman and, incidentally, 
scrupulous cleanliness of face and hands 
at mealtimes is a highly important mat- 
ter as it will go far toward lessening 
the chances of the various chemicals and 
other foreign substances finding their 
way into the system along with the 
food; therefore, it should be urged on 
the men and encouraged in every way. 


Risky Performances 


Of hardly less importance is the dis- 
couragement of the practice of eating 
between the regular mealtimes or taking 
a chew of tobacco without first washing 
the hands. The writer has seen work- 
men weighing-out or handling cyanide, 
and in the next breath taking a gener- 
ous wad of the weed without even 
stopping to dust off their hands. Like- 
wise, the practice of using a lump of 
this material, instead of soap, in clean- 
ing the hands is hardly to be recom- 
mended. The mere fact that generally 
nothing seems to come from such per- 
formances does not prove that they ar: 
not risky and that serious results might 
easily follow a little extra carelessness 
Familiarity may breed contempt, but 
it does not lessen the poisonous char- 
acter of drugs and chemicals, and this 
should never be forgotten. Neat signs 
posted in conspicuous places and call- 
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ng attention to some of these points 
vill have a good effect in correcting 
em. 

In a 
there are almost certain 
who are of 


large establishment especially, 
to be found 
foreign extraction, 
ignorant, not accustomed to handling 
iemicals and unaware of the perils con- 
cted with their use. Such persons are 
eenerally a source of danger to them- 
selves and others, so a little time and 
effort spent in educating them along 
these lines may prove very profitable. 
One of the first steps in a campaign of 
is kind is to put a sign on every tank 
and jar, stating the contents and further 
distinguishing those which are poison- 
ous or dangerous. These labels need 
not be very elaborate; a piece of sheet 
iron painted black, with red or white 
letters will do all that is required. The 
actual wording, too, should be brief and 
to the point, thus: Cyanide—DANGER; 
Nitric acid—DANGER; Nickel solution, 
and so on. In the same way all con- 
tainers of dry chemicals should be dis- 
tinctly labeled so as to show what the 
contents is and its nature. If this is 
done there is much less excuse or lia- 
bility of disastrous mistakes being made 
and there is the further element of 
safety for the factory owner, in that, in 
the event of any accident, it can be 
shown that the workmen have been 
warned of the dangerous solutions and 
chemicals, thereby making it encumbent 
n them to exercise the proper precau- 
tions. Much may often be accomplished 
also by judicious warnings given directly 
to the offenders, or by getting the con- 
fidence of the men and helping them to 
that these measures are really de- 
signed for their protection and welfare. 


Safety Cabinet 


elpers 


In spite of all the precautions which 
can be taken, however, mishaps are cer- 
to occur once in a while and then 
only thing to do is to give intelli- 
treatment, or at least first aid 
ssistance, and thus help to repair the 
ige as soon as possible. The aver- 
small factory cannot afford to keep 
ysician on its staff, so it must de- 
nd on the foreman or others to take 
of injured workmen until medical 
omes, if the case is serious enough 
warrant the latter. Many times, 
ver, a few minutes make a good 

| of difference and a delay in stop- 
a heavy flow of blood or adminis- 

¢ an emetic may be followed by 
serious consequences. For this 

n it is desirable to furnish each de- 
‘ment, or group of departments, with 
binet containing sterilized cotton, 
ges, antiseptics, etc., with simple 
‘tions for using them. Such an out- 
should prove very useful for the 
nding and buffing rooms, but for the 
plating room proper other materials are 
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needed as a different class of injuries 
and accidents are to be treated. Burns 
from acids or alkalis and poisoning by 
some of the various chemicals employed 
are met with here, so a cabinet of con- 
venient size to contain the proper 
reagents should be put up in an easily 
accessible place. Needless to say, it 
should be well made, with a tight-fitting 
wooden or glass door, which should be 
kept closed by a spring catch, but not 
locked. 


Cyanide Poisoning 


Poisoning by cyanide is the most dan- 
gerous and most likely to occur and 
unless the proper treatment is very 
promptly given the patient may soon be 
beyond aid; therefore, it is the custom 
in some establishments to place the reme- 
dies for cyanide poisoning in a small, 
separate cabinet, where they can be 
found and used with the least possible 
delay, and this practice is to be recom- 
mended. This subject, therefore, will 
be considered by itself. However, a few 
facts about poisons and their effects, in 
general, may be of help in giving a 
clearer idea of the subject. 

It must be borne in mind that the 
term poisoning is largely relative, since 
almost all of the substances we usually 
call poisons are useful medicinally in 
small amounts. Conversely, too much 
of anything is bad and substances which 
are beneficial in small amounts may be 
harmful if taken in excess. It is easily 
seen, therefore, that cases of poisoning 
may be of any degree of severity, from 
slight nausea to grave prostration. 

Some poisons are absorbed and go 
into the blood without appreciably in- 
juring the membranes. Alcohol and 
many drugs are an example of this. 

Others act on the mucuous membranes 
with which they come in contact, de- 
stroying them to a greater or less ex- 
tent and producing very serious results. 
Thus most acids, alkalis, arsenic, phos- 
phorus and others belong to this class. 

A physician should be called in all 
except slight cases, and even in these it 
is sometimes advisable. In the mean- 
time, however, a good deal can be done 
to relieve the patient or even to save 
his life. The first thing to do is to 
neutralize or expel by vomiting, all un- 
absorbed poison in the stomach. The 
production of thorough vomiting, then, 
is resorted to in all cases with the pos- 
sible exception of those in which strong 
acids or alkalis have been taken. It is 
generally better to neutralize these at 
once, without waiting for an emetic to 
act, as they work so quickly that grave 
damage may be done in a few moments 
and the straining produced by the 
emetic may cause perforation of the 
corroded walls of the stomach. Let the 
physician decide whether or not the 
stomach shall then be emptied by an 
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emetic. When the poison has been expelled 
from the stomach we have to rely on 
the various excretory organs to rid the 
system of any noxious substances which 
have been absorbed by the blood. This 
process can be hastened, however, by 
giving a dose of some quick-acting pur- 
gative as magnesium sulphate (Epsom 
salts) or magnesium citrate. At this 
stage of the game it may be necessary 
to resort to stimulants, if the patient is 
very weak, or even artificial respira- 
tion may be needed. This is almost 
always required, of course, in asphyxia- 
tion, poisoning by gas. The details of 
this process may be had from most 
textbooks on physiology and need not 
be given here. 


It may be noted, however, that the ad- 
ministration of emetics or antidotes is 
often rendered difficult by the patient 
becoming unconscious; the throat may 
be more or less completely paralyzed, or 
the jaws may be tightly locked. In the 
first event, the tongue should be pre- 
vented from falling back as suffocation 
may result. A lead pencil or spoon 
handle may be used to keep it down 
and forward. If the head is now tilted 
slightly backward and liquid poured in 
in a small stream it will readily slip 
down the throat. The same treatment 
will usually suffice when the throat 
muscles refuse to act. If the jaws are 
tightly shut they may be opened by run- 
ning the thumbs or two fingers along 
between the teeth and cheeks and forc- 
ing them in at the back of the jaw 
where the teeth stop. The tongue then 
may be depressed and medicine poured 
in as before. Don’t be afraid of drown- 
ing the patient; there is a delicate little 
valve in the throat which has been de- 
veloping the last few millions of years 
for the express purpose of preventing 
that very thing. 


Contents of Emergency Cabinet 


An emergency cabinet should contain 
some of the more simple remedies, 
tightly corked, plainly labeled and ready 
for instant use. The following will be 
found useful: 


Ammonia, aromatic spirits—An ex- 
cellent stimulant; dose, one-half to one 
teaspoonful in one-half glass water. 


Repeat as often as necessary. 

Boric acid—A mild antiseptic; use a 
5 per cent solution, about one ounce of 
the acid to one pint of water. 
hydroxide, water.— 
Used in poisoning by acids. Place a 
lump of slaked lime as large as a wal- 
nut in a quart bottle. When using, do 
not disturb the sediment at the bottom. 


Calcium lime 


Magnesium sulphate, Epsom salts — 
An efficient purgative. Dose, two to 
four teaspoonfuls in a glass of water. 


Sodium sulphate may be used in place 
of this. 
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sood 


Mustard.—A 


as stimulant; dose, one tablespoonful in 


emetic, also acting 


one glass of water, stirred thoroughly. 
this at fol- 
lowed by one glassful of luke warm 
water. Repeat at 
minute until vomiting occurs. 


Give one-fourth of once, 


intervals of 


one 


soda. \ 


good ant-acid; used for acid burns and 


Sodium bicarbonate, baking 


poisoning by certain metallic salts; dose, 


one or two teaspoonfuls in 
water. 
Sodium chloride, 


Emetic; dose, one teacupful of 


common 
satu- 
rated solution in warm water. 

Zinc sulphate-—An 
especially in poison 


emetic, 


dose, 20 


excellent 
cases; 

grains, as much as can be heaped on a 
quarter, in tollowed by a 


cup of lukewarm water; repeat in 


silver water 
three 
minutes, if necessary. 

Among the cases most likely to be en- 
countered, the following may be men- 
tioned : 
nitric 


rapidly. 


Acids, hydrochloric (muriatic) 
and sulphuric; these act very 
Symptoms: Intense burning pains, thirst, 
exhaustion, collapse. Treatment: 
Neutralize by lime water, magnesia or 
frequent and liberal 
doses. It is best not to 
carbonates, as baking soda, for the gas 
Let 


emetic. 


soap suds, giving 


often give 
generated may strain the stomach. 


a physician decide about an 
When the acid is neutralized give milk, 
olive oil or barley water freely. 
Inhalation of the fumes of these acids 
causes difficulty in respiration, suffoca- 
air, artificial 


Treatment: Fresh 


respiration, if necessary, and inhalation 


tion. 


of dilute ammonia. 

All of these acids cause serious burns 
Treat- 
water and 

saturated 


when in contact with the skin. 
Wash-off in 


bandage with cloth 


running 
soaked in 


ment: 


solution of sodium bicarbonate. 
In the 
the eyes, 
then with a dilute 


bicarbonate, one teaspoonful to a g 


event of acid being splashed 


into wash well with water, 


solution of sodium 


it 
le 


ASS 
of water; follow by clean water again 
or boric acid solution. Consult a phy- 
sician. 


Alcohol, 


shellac solutions, all of 


grain, denatured or wood, 


these are some- 
what poisonous, wood alcohol especially 
giddiness, 


so. Symptoms: Confusion, 


stupor. Treatment: Give mustard, zinc 


sulphate or salt as emetic. Stimulants. 
aromatic spirits of ammonia or strong 
there 


cold 


respiration if 
Do 


warm by 


coffee, or artificial 


is much prostration. not use 


douches, flannels 
or artificial heat 
Alkalis, 


monia and cleaning 


keep body 


caustic soda, potash or am- 


act 


solutions also 
very rapidly, producing about the same 
symptoms as the Treatment: 


Neutralize by an acid, vinegar or lemon 


acids. 


juice diluted with their own volume of 
water, or one or two teaspoonfuls of 
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sulphuric or acid in 
pint of water. 


three 


hydrochloric one 
Repeat the dose two or 
then give an 
mustard, zinc sulphate or salt 
follow. by 


times, emetic, 
in water; 
draughts of milk, 
olive oil or barley water. 
Copper, sulphate, carbonate 
salts, (for baths 


treatment cyanide 


copious 


other 
under 
the 
symptoms are pains, cramps, sometimes 
metallic taste in the mouth. Treatment: 
Give milk or white of egg in water or 


and 
see 
poisoning ) 


cyanide 
for 


both very freely. Or the copper may be 
rendered insoluble by giving a half tea- 
spoonful of sodium bicarbonate in water 
few minutes until two or three 
have been taken. An _ emetic, 
mustard, zinc sulphate or salt then may 
be administered, if necessary. 
Gold, from plating baths. See 
treatment of cyanide poisoning. 


Lead Poisoning 


= V ery 


doses 


under 


Lead, from acetate (sugar of lead) or 
other lead salts, the symptoms are pains 
and sweat, metallic taste, colic relieved 
by pressure. Treatment: Render metal 
insoluble by giving sulphates, as Epsom 
salts or sodium sulphate, a 
tablespoonful in a_ glass of water. 
Afterward empty stomach by mustard 
or other emetic. Follow by plenty of 
milk, barley water, or white of egg in 
water. 


heaping 


Mercury, from the bichloride 
sublimate) or 
very dangerous it rapidly de- 
stroys the stomach and affects the in- 
ternal organs, especially the kidneys. If 
taken in any quantity it is generally 
fatal, unless very promptly treated. 
Symptoms: Colicky pains, coppery taste 
in mouth. Treatment: white of 
egg in water very freely, together with 
milk. Follow by emetic of mustard. A 
physician should be summoned at once. 


(corro- 


sive other salts, is a 


poison; 


Give 


Nickel, from plating solutions or any 
of its 
other metallic poisons. 


salts. Symptoms: Same as for 


Treatment: Give 


an emetic, mustard, zinc sulphate or 


salt. 
Silver, for 


under treatment 


cyanide poisoning. 


see 


Tin, from the chloride or any of its 


salts. Symptoms: Same as for other 
Give an 
sulphate, or salt 
in water. one tablespoonful 
of sodium bicarbonate in a glass of 
water, or one-half glass of milk every 
15 minutes for two or three doses. 


metallic poisons. Treatment: 


emetic, mustard, zinc 


Follow by 


Zinc, from the chloride, sulphate and 
other salts. These are poisonous when 
taken internally, but exert 
marked emetic effect that they 
ejected and are not liable to 
results as 
salts. 


such a 
are soon 
cause as 
the other 
Symptoms: About the 
same as other metallic poisons; 
pains, sickness, vomiting. Treatment: 
Give teaspoonful bicarbonate of soda in 


serious some of 
metallic 


for 
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glass of water, followed by 
copious draughts of milk. 

The cabinet should contain a large ti: 
cup, spoon, a bottle containing 30 cubi 
centimeters of a 5 per cent solution o: 
potassium hydroxide, another one wit 
an equal amount of a 23 per cent s 
lution of ferrous sulphate and a thir 
bottle or package containing 
of powdered 
should be 
labeled. 


Cyanide, from the potassium or 
sodium salts and all solutions containing 
cyanide; gold, silver, copper and brass 
plating baths, cyanide dips and so o1 
constitute the most violent and fat 
known and only very sma 
amounts are required to produce severe 
disturbances or death. One characteris- 
tic is the extreme rapidity of the 
action, in fact a case is practically hope- 
less if any quantity of the poison has 
permeated the system, although every 
effort should be made to combat it. 
For obvious reasons, therefore, strict 
precautions should be exercised in 
handling this material; the dust from it 
should be avoided and the hands and 
arms kept out of such solutions as much 
as possible. When it is necessary to dip 
them in they should be washed 
water at once. Cyanogen gas, which is 
given off when a cyanide and an acid 
come in contact, is also 
poisonous and great care 
taken to prevent accident 
source. P 

The fumes given off from cyanide 
plating baths do not, as a rule, prove 
dangerous, but should not be 
more than necessary. ; 

Symptoms: These may vary from 
dizziness and lack of control of the 
muscles to terrible convulsions . 
almost instant death, depending on the 
amount of the poison which has found 
its way into the system. Treatment: 
As quickly as possible mix in the tin 
cup the solutions of potassium hydroxide 
and ferrous sulphate and the magnesia, 
then administer this to the patient. If 
he is not conscious it will be necessary 
to pour it down his throat a little at a 
time. It may be followed by a mustard 
emetic, then stimulants, strong coffee, 
aromatic spirits of ammonia, may be 
given. Cold douches to the spine also 
are helpful. A physician should be 
summoned at once. 

In continued contact with the 
cyanide solutions are absorbed in suf- 
ficient amounts to cause a slow form 
of poisoning which may become serious 
if neglected. Sores break out on the 
arms and body, the skin of the hands 
and arms beconies brownish and_ the 
nails turn dark. A patient in this con- 
dition may need careful medical atten- 
tion and should be taken away from 
cyanide work. 
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HE modern’ motor _ truck, 
weighing tons and carrying a 
burden equal to its own 
weight as it jogs over the 
rest of pavements or plods steadily 
ugh mud and sand, is a masterpiece 
engineering accomplishment. The 
er tires, the electrical equipment, the 


uminum parts, the heat-treated springs 


the many intricate castings are the 


ducts of advanced technical knowl- 


and efficient, skilled workmanship. 
succéss of the motor truck has been 


ticularly contingent upon improved 


hods of foundry practice which are 
mplishing results today that 10 years 
were considered impracticable, if 


impossible. One of the interesting 


ALUMINUM PATTERN, DRAG 


HALF, USED FOR FIG. 2 


problems of foundry practice which was 
introduced by the development of the 
complete motor truck is that of making 
cast steel wheels. 


é {dherence to Precedent Retarded 
Progress 


The motor truck was not universally 
successful until the engineers took up 
separately each one of the many differ- 
ent parts that are included in the assem- 
bly of the truck, designing each of these 
parts to withstand the particular stresses 
to which it is subjected. It is inter- 


esting to note that the same tendency 
to follow precedent that led the first 
builders of pleasure cars to put a whip 
socket on the dashboard, influenced the 








earlier truck builders to fit a truck body 
on the chassis of a pleasure car. This 
simple expedient proved satisfactory for 
light work on good roads, but as the 
demands for better increased 
and the fields opened to the motor truck 
were broadened, the f 


service 


fallacy of this 
makeshift became evident and makers 
then began to develop the parts of the 
truck from the standpoint of the ser- 
vice for which this vehicle is intended. 
Similarly, it was not until the universal 
utility of the motor truck was foreseen 
that builders realized that they must dis- 
regard old established theories and pre- 
cedents and strike out in new channels. 
When this point was reached, the time 
honored wooden wheel was abolished 
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FIG. 5—FLASK ON JAR-RAMMING 


and the strong, reliable steel wheel took 
its place on the modern motor truck. 
The making of steel wheels involves a 
number of interesting foundry prob- 
lems and their production at the plant 
of The West Steel Casting Co., Cleve- 
land, is unusually interesting because 
extreme care and skillful workmanship 
are producing extraordinary castings by 
applications of 
ciples. 

Steel motor truck wheels must be de- 
signed to carry not only the safe esti- 
mated load for which the truck is built, 
but also must provide a large factor of 
safety, due to the fact that because the 
wheel is steel, it is subjected to excessive 
abuse by the truck driver, the garage 
men and the tire repair men. 


ordinary foundry prin- 


Jecause 
a wheel is steel, it is often expected to 
withstand the the largest 
sledge-hammer a mechanician can lift or 


blows of 


© CORES ARE ALL MOLDED 


MACHINE. 
REMOVED SHOWING CORES 
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ABOUT 40 
PARTIALLY IN 
roads a 
wooden 


the roughest 
find. . If wheels were submitted 
to this abuse, they would last only a 
short time. A man with steel wheels on 
his truck seems to forget that curbs line 
roadways and that crossings are raised 
above the street level. 
must be in 


truck-driver can 


The truck wheel 
proper condition if  satis- 
factory tire service is to be maintained. 
The man driving a truck with wooden 
wheels takes no chances, as a rule, and 
is ever mindful that a thrust or 
sudden jolt may loosen the wheels and 
tire trouble. The ability of steel 
wheels to retain their shape permanently 


side 
cause 


simplifies the procedure in changing tires, 
even after the truck has been in service 
for years. 

A split pattern, the drag 
is shown in Fig. 1, 
mold the 
The pattern is 


half of which 
is used 
steel, auto-truck 
‘made of 


in making the 


for wheel. 


aluminum to 


BY HAND FIG. 8-THE CORES 


ARE 


BUMPS RAM THE MOLD. 
PLACE 


BAKED 


FIG. 6-MOLD WITH PATTERN 


avoid the liability of errors due to the 
warping of wooden patterns and to in- 
sure satisfactory wearing qualities. The 
illustration shows the drag half of the 
pattern mounted in the combined fol- 
low-board and pattern plate. The 
follow-board is a finished ‘steel casting 
and is drilled to a standard jig so that 
the wheel patterns may be mounted in- 
terchangeably. The pattern is held in 
position with dowels and small lugs and 
is bolted to the plate with three or four 
small round-headed bolts in such a man- 
ner that it is impossible for it to jar 
loose. 

The cope half of the pattern is prac- 
tically the same as the drag half. The 
shape of the rims of the two halves is 
identical, the only difference between the 
two halves being that the core is made 
larger than the drag to provide addi- 
tional axial bearing for the 


cope side 


AND DRIED IN A GAS-FIRED OVEN 
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of the wheel which carries the heavier 
loads and is subjected to greater stresses 
than the All the 


the pattern are carefully rounded, thus 


other side. fillets on 
eliminating sharp corners and precluding 
the 
defects which might later be 
of the failure of the wheel. 
Fig. 5 shows the pattern with the flask 


occurrence of checking or invisible 


the cause 


in place on an Osborn plain jar-ram- 
ming machine ready for the ramming. 
Five machines of this type are used in 


this plant. A smooth surface is given to 
the 


silica sand facing. 


using a fine grade of 
Portage and Ottawa 
this 


The green sand used in mak- 


casting by 


sands have found preference in 


foundry 
ing the molds is mixed with a binder of 


and molasses water. The sand used 


in a 6-foot 


clay 


is mixed sand-grinding ma- 


chine built by the Thomas Carlin Sons 
Co., Pittsburgh. After the flask has 
been filled with sand and the gaggers 


and bars have been placed in position, 
the mo!d is ready for ramming. This is 
accomplished with from 40 to 50 bumps, 
using air at about 80 pounds pressure. 
The jar-ramming machines are mounted 
on solid about 15 
thick, so arranged that the flask, when 


concrete bases inches 


resting on the machine is at a con- 
venient height for the molder and _ his 
helpers. 

From the time each mold is started 


until it is finally closed, ready for pour- 


ing, the work is handled by a molder 


and two helpers. A single molding crew 
is able to turn out 10 complete molds per 
day. The daily production of the whee! 
department varies from 50 to 100 wheels 

The the 


end of the heavy molding floor near the 


wheels are molded at lower 


sand department and are carried by 
cranes to the part of the bay shown in 
the foreground of Fig. 4, where the 
pattern is withdrawn and the chills, 


heads and gates are placed preparatory 
to pouring. 
Placing the Chill Plates 


the 
and re- 


the withdrawn, 
finished by 
the 
after which nails and chills are placed 
at all th 


metal of 


After 


mold is 


pattern is 
slicking 
molder if 


touching by necessary, 


intersecting points where 
the 


7 ~ - 1 
The extreme variation of meta 


wheel is of uneven thick 
ness 


thickness occurs at the wit 


the arms with the tire flange and pat 
ticular care is taken, therefore, to s 
cure rapid cooling at these points 

avoid changes of porosity or spo! 

ness The impressions of — the 
plates on the rim of the wheel ar 
shown clearly in Figs. 12 and 13 
which illustrate the rough casting ready 
ror the cleaning and chipping depar 
ment, after the sand has been removed 


flask, setting o1 


half of the 
with a 


The drag 
the floor 
placed, is 


rim cores. partially 


shown in Fig. 6. This illus 
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tration shows the simplicity of the 
mold after the pattern has been re- 
moved. The large hub core, with the 


core print which provides for the addi- 
cope side of 
this 


tional axial bearing of the 
the wheel may clearly be 
view. 

As these particular molds are made 
in green sand, it becomes necessary to 
skin-dry them to the 
action of the molten metal and to elim- 
inate as completely as possible the for- 
The general result 
obtained from this drying operation is 


seen in 


reduce erosive 


mation of gases. 
a casting, fairly smooth of surface and 
free from gas pockets. 
with 
Each part of 


The drying is 
portable, gas-fired 
the 
dried independently before the cores are 


I 
p! 


accomplished 


burners. mold is 


aced and the entire mold is assembled. 


The rim cores are made in uniform 





PLACING 


THE 
DRAG 


COPE ON THE 


sections, one-half of a complete core to 
spoke One-half of the 
core is placed in the drag and the other 


each section. 


half in the cope. When center line 
of the rim is in line with the center 
of the hub, the two halves of the rim 
core are exactly alike, but when the 
rim is offset, as is often the case, there 
is a variation in the width of the 
ores. The cores are all hand-molded 
with a rosin and molasses binder and 
are baked in rolling-drawer, gas-fired 
core ovens, shown in Fig. 8. The core 


department, with some of the finished 
1 foreground, is 


\fter all the 


res in. the 
Fig. 9 

assembled in the mold, the 

the 


Ce 


illustrated 
cores have 
been cope is 


placed on drag and the mold is 
headed and gated preparatory to pour- 
ing. The 
may be seen in Fig. 9, suspended 
the 10-ton 
flask was slightly tilted to provide 


the 


cope as it appears when fin- 
ished, 
by one of traveling 


‘1 he 


a better 


cranes. 


view of cope and to illus- 


trate 


the similarity of the two parts of 
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the mold. One important condition in 
making such a mold is that the body 
of the sand be soft enough to allow the 
casting to shrink as the metal «sets. 
Such a casting, in ‘this case, a wheel 
approximately 36 inches in diameter 
with a 12-inch face, will shrink nearly 
34-inch in cooling. This shrinkage im- 
poses a condition which malgés it neces- 
sary for the sand to allow #%inch com- 
pression without offering tog much re- 
sistance to the cooling meta#. If the 
sand did not yield as the metal cooled, 
internal strains would result 
would be of serious consequence when 


which 


the wheel is subjected to shock in 
actual service. 
Gating and Heading Important 
Successful castings are contingent 


upon proper gating and heading. In the 
process of making steel wheels, the se- 
lection of the best gate position is of 
the utmost importance. In addition to 
this requirement, the head provided must 
be such that it will feed-up the shrink- 
age which takes place when molten steel 
the solid state. The gate 
must provide an opening to the mold 
for the molten steel, allowing the metal 
to flow as rapidly as is necessary for 
the condition at hand. wheels 
having light rims may be gated from 
the outside and others having light hubs 
and heavy rims are best gated at the 
center. If the wheel is designed with 
fairly substantial arms or spokes, the 
mold may be gated on one of these. 
The wheel described in this article is 
prepared for pouring with a gate located 
at the hub, the spokes being of such 
cross-section that the molten metal flows 
easily to all parts of the rim. The gate 
is approximately 1% inches in diameter. 


passes into 


Some 


The two heads are oblong in section, 
about 3x6 inches, and 6 inches high 
and are located at the center of the hub 
This column of metal, which weighs 
close to 40 pounds per head, is sufficient 
to compensate for the shrinkage. In the 
views of the rough casting shown i: 
Figs. 12 and 13, the point of gating is 
shown at G and the points at which th 
heads taken off at HH. Th 
mold, in position, ready for pouring is 
clearly shown in Fig. 10. 


were 


To secure uniformity of product, it 
necessary to pour all the 
uniform temperature. This temperatu: 
of metal is best determined by exper 
The should be 
however, so that it will allow the lad 
man an opportunity to pour the met 


wheels at 


ence. gate designe 


1 


The best results 
are obtained by keeping the temperatu 
of the metal at such a point that i 
will pass into the mold and fill all parts 
of the rim and spokes quickly anu evenl) 


into the mold rapidly. 


without causing any cold-shuts at point 
where the streams of metal converg: 


The castings* are allowed to cool in 
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the mold, care being taken to 


avoid 
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ample, two wheels may be cast 
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workmen, would be almost sure to break 


cold drafts of air, thus preventing cool- from the same ladle of metal, or crack. The fracture of these wheels 
ing strains. one' mold receiving proper is most likely to occur where the spokes 
The steel which is used for motor- care and attention from the join the flange. A rupture at such a 
truck wheels is produced in side-blow setting-up of the pattern to point is usually caused by cooling 
converters. Inasmuch as the steel is the finishing or shipping of _ strains. 

produced by the acid process, only the rough casting, and _ the After the sand has been removed 
bessemer grade of raw materials is ac- other being run through the from the casting and the cores knocked 






















ceptable. The pig iron used by the West’ various stages of production out, the heads and gates are removed 
Steel Casting Co. is of the following under ordinary conditions; if with chipping hammers. At this stage, 
average analysis: Phosphorus, 0.025 per the casting is sent to the cleaning de- 
cent; sulphur, 0.03 per cent; silicon, 2.50 partment. The castings are rough- 
per cent; manganese, 0.50 per cent, and cleaned by placing them in tumbling 
total carbon 4.00 per cent. In purchas- barrels. These barrels are 36 inches 
ing such steel scrap as is_ required, square and are shown at the left in 
rigid specifications proved by metallur- Fig. 14. If this treatment is not suf- 
gists’ examinations assure the company ficient to prepare the casting for ma- 
that the material is unusually low in chining, it is taken from the tumbling 
phosphorus and sulphur and is free barrels and placed in the  sand-blast 
from traces of copper. The maximum room, where the remaining rough sur- 
of phosphorus and sulphur accepted in faces are smoothed. The large fins and 
steel scrap is 0.04 per cent. The pig edges are removed by swing arm grind- 
iron and the steel scrap are first melted ers. The rough casting, shown in Figs. 
in a standard 48-inch cupola which has 12 and 13, weighs approximately 500 
a capacity of about four tons an hour. pounds; the finished wheel, Fig. 2, 
The hot metal from the cupola is con- weighs about 340 pounds. It is interest- 
veyed to one of ing to note, 
the conveyors by while _—_consider- 
a 10-ton-  over- ing various 
head traveling weights, that the 
crane. When the steel wheels for 
refining process light trucks 
is completed, the actually weigh 
metal is trans- less than wood- 
ferred to a _ bot- en wheels and 


tom-pour ladle 
and is carried to 


the place of 





that steel wheels 
for larger trucks 
weigh but slight- 


pouring: by over- ly more _ than 
headcranes. The wooden’ wheels. 
‘upola and con- The main fea- 
verters are lo- ture, which is 
ated in the sec- giving the steel 
tion of the plant wheel so much 
back of the popularity — as 
heavy molding was mentioned 
floor. Analyses previously, is its 
f the metal great. strength 
ontained in the and = reliability. 
vheels show After each cast- 
he following av- ing has been 
rage _ percent- rough - cleaned, 
ges of the dif- it is annealed for 
erent elements: about eight 
arbon (combus- hours in an oil- 
ion), 0.208 per fired furnace at 
ent; manganese, FIG. 10—-THE STEEL IS POURED INTO ONE LARGE GATE ON THE HUB OF a temperature of 
.760 per cent; THE WHEEL. TWO HEADS, ALSO ON THE HUB, MAINTAIN THE 1650 degrees 
hosphorus, 0.011 PRESSURE ON THE MOLTEN METAL rahe. Several 
er cent; sulphur, 0.045 per cent, and these two wheels are subjected to of these furnaces, which are of the car 
licon, 0.325 per cent. similar tests, the faults incident to type, have a capacity of nine large or 
Steel wheels for special motor-truck the lack of care in the foundry soon 15 small wheels. They were furnished 
rvice appear to be a simple problem will be evident. A practical test would by the Strong, Carlisle & Hammond 


foundry practice upon superficial con- 
deration the question, but only 
ose who have had actual experience in 
eir production understand the troubles 
d_ difficulties turning 
it a product that is free from all in- 
rnal strains and weaknesses which are 


ible As 


of 
encountered in 
to give road trouble. 


an exX- 


be to drop the two wheels separately 
from the same height, say 10 feet, to a 
block below. 
every care afid consideration during its 
through the foundry will show 
no defect or injury as a result of this 
test, the other 


not handled 


The wheel that was given 
course 


while wheel, which was 


properly by experienced 


Co., Cleveland. 

The wheels are machined under rigid 
specifications in an outside plant. 
heavy-duty boring mills 


Large 
are used for 
this purpose and since rapidity in pro- 
duction is greatly desired, the cutting 
tools are designed to take heavy cuts. 
The foundry buildings of The West 
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THE WEST STEEL CASTING CO.’S FOUNDRY 
Steel Casting Co. have some note- compressors which serve the air tools make this part of the plant ideal for 
worthy features of construction and ar- on the foundry floor and also furnish casting purposes. The two side walls, 
nent. The floor plan is shown in the blast for the cupola and converters. running the length of the building, are 
Y portion of the plant, All of the stationary motors used in provided with exceptionally large win- 
iouses the cleaning and roughing various parts of the plant were fur- dows, which being of special glazed 


ange 


1 
i 
I 


now 
department, the sand-blast room, th nished by the Reliance Electric & En- glass, transmit an ample supply of day- 
convertor and cupolas. A 10-ton Cle. gineering Co., Cleveland. General Elec- light without irritating glare. | Addi- 


land crane handles the stock in thi tric equipment is used on the cranes tional light is supplied to the molding 
part of the plant. At the rear of thi and in the powerhouse where a rotary floors from the skylights in the roof. 
building is the powerhouse, converter provides direct current for The evenly distributed illumination of 
energy that is purchased from the local the crane motors. All other electrical the molding floor is illustrated in Fig. 
power company is received and di apparatus is actuated by alternating cur- 3 which shows the windows at the side 
tributed through a switchboard t I rent. Large gas-filled lamps, with special and the skylights above. The ‘modified 
various parts of the foundry. Acci- distributing reflectors mounted near the saw-tooth construction of the roof was 
dental contact with any of the live part roof, provide artificial illumination. designed to provide an effective means 
of this board is’ prevented by ingeniou A new section of the foundry was of expelling the gases and admitting 
protective covers of asbestos board n completed recently. It embodies fea- fresh air. The openings are at the 


} 


located the air tures ofwconstruction which serve to highest point in the roof, so that the 























THE ROUGH CASTING, SHOWING WHERE IT WAS HEADED. FIG. 13—ANOTHER VIEW OF THE ROUGH 
CASTING SHOWING WHERE IT WAS GATED 
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hot gases upon rising are immediately 
This feature is particularly 
hot weather when it is 
eliminate hot gases quickly. 
the new building is 
served by a 5-ton Cleveland crane; the 
requires the 
two 10-ton 
made by the same company. 


expelled. 

valuable in de- 
sirable to 
This section of 
heavy-molding floor 
facilities of 


com- 
bined cranes 
A fire-proof pattern storage vault is 
located under the roof in the 
of the new building between the 
the floors. 
was 


section 
light 
heavy - molding This 

added to protection 
against loss by fire of the many valu- 


and 

vault afford 
able patterns belonging to the company’s 
Steel racks provide sim- 
ple and convenient means of storing the 
patterns. 


customers. 


Fig. 3 shows the gallery con- 
The 


taining the pattern-storage rooms. 
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do not include an estimated output of 
21,800 antimonial lead 
approximately $4,283,000. 


tons of worth 


Melting in a Cupola With Bituminous 
Coal 
By John M. Dietz 


The operation of a foundry out here 
in Nevada, thousands of miles from 
the 


beset 


base of raw material supply, is 


with many difficulties and re- 


cently when the coke shortage became 


acute, our bins were cleaned out and 


we were confronted with the problem 


of either shutting down our shop 
in spite of the heavy demand for 
castings, or to resort to some fuel 


other than coke to melt the iron. For 
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of scrap iron was charged. The suc- 
ceeding four charges of bituminous 


coal were 300 pounds each, with 600 
pounds of scrap iron for each charge. 
This made a total charge of bitumin- 
ous coal and gas house coke of 1,850 
pounds and 3,200 pounds of iron. It 
that 
high, 


ratio 
the 


is true our melting was 
nevertheless 
sults were satisfactory. The 
lighted at 11 a. the 

charged at noon and the blast was put 


on at 12:20. Bottom was dropped at 


unusually re- 


fire was 


m., iron was 


and the drop was clean with 
practically no slag. 

On the succeeding day we made 

another heat, the bed charge of which 

250 1s coke 

and 400 pounds of bituminous coal, on 

which charged 800 


oe poms 


consisted of pounds of gas 


pounds of 


was 





FIG. 14—CLEANING AND CHIPPING DEPARTMENT THE CUPOLA IS AT THE RIGHT 
bench molding department is located the purpose of making a trial heat, scrap iron. The succeeding three 
lirectly beneath this gallery. The sec- we had several tons of bituminous coal charges of bituminous coal were 300 
tion of the foundry devoted to heavy shipped to the foundry from our pounds each and the fifth, sixth and 
molding is shown in Fig. 4. This por- smelter and the first heat, which was seventh charges were increased to 
tion of the plant is of the same con- small, was cast into hard liners, since 325 pounds each. All of the six 
struction as the part containing the light it was known that the coal was ex- charges of scrap iron were uniformly 
molding department. The offices of the ceedingly high in sulphur. 600 pounds. The fuel consumption 
‘ompany are located at the extreme end es F : was 2,525 pounds and the iron charges 
f the new building. The new addition Method of Charging First Heat 4,400 pounds. While the melting ratio 
s arranged so that it may be extended The first trial proved so successful still was high, nevertheless the metal 
asily when it becomes necessary to that we determined to make regular was satisfactory for our use. The fact 
nlarge. The castings are shipped from heats and to pour our general run of that the slag was exceedingly limited 
the building which houses the cleaning castings from metal melted this way, in amount may be attributed to the 
nd roughing departments. This struc- notwithstanding the fact that no coke small ash content of the coal, which 
ure is conveniently located on the main was available for this purpose. Our was only 4.78 per cent. We _ have 


‘ine of the New York Central railroad 





The production of refined lead from 
omestic and foreign ores in 1916 was 
79,600 tons, valued at $78,826,000, com- 
ared with 550,055 tons, worth $51,705,- 


00 in 1915. 





The figures for last year 


cupola is lined to 34 inches and the 


blast pressure practically 


these heats was 12. ounces. 


method of charging the first heat 


The bed 


coke, 250 


consisted of 


lows: 


house pounds; 


throughout 
The 
fol- 
gas 
bituminous 
coal, 400 pounds, on which 800 pounds 





never heard of gray iron being melt- 
ed with bituminous coal and while the 
as with 
demon- 


results are not so satisfactory 


nevertheless have 


pinch 
used to advantage in the 


coke, we 


strated that in a 
coal can be 


cupola. 


bituminous 








The Properties of Bronzes for Mechanical Purposes 


A Discussion of the Influence of Copper, Tin, Zinc and Other 


Metals Upon the Characteristics of Various Bronze Mixtures 


DECADE ago it was estimat- 
ed that there were in use, for 
engineering purposes, 330,000,- 
OOO 

alloys. It is 
the 
of machinery 
ances, some parts of 
of bronze, that the value of such al- 


pounds of base 
probable that in 
the 


mechanical 


copper 
entirely 
amount 


view of increase in 


and appli- 


which are made 
loys now in use is in excess of $100,- 
000,000. 

In a technical the 
is applied only to an alloy of copper 
and tin, and 
working on a 


sense term bronze 


while a committee is 


more accurately de- 


scriptive nomenclature for these al- 
loys, common 
plied the term 
large number of alloys varying widely 
elements and 
These 


which 


usage has loosely ap- 


bronze to classify a 


in component corres- 


ponding properties. are dis- 


tinguished from brass, gener- 


ally is regarded as primarily an alloy 


of copper and zinc in fairly definite 
proportions. 

For mechanical purposes, the first 
class referred to, or the alloys com- 


posed chiefly of some combination of 
copper, tin, lead and zinc, are by tar 
the most important, and with the ad- 
dition of other elements in minor pro- 
portions, such as phosphorus, arsenic, 
aluminum, etc., 


silicon, manganese, 


which give them special properties, 
the principal alloys of this group will 
be considered in this paper. 


Physical Properties 


In general this class of non-ferrous 
alloys is preferred because they pos- 
sess in the required degree one, or a 
combination of the following physical 
mal- 


Strength, ductility, 


electrical 


properties: 
leability, 
tivity, heat conductivity, high specific 


hardness, conduc- 


gravity, density of grain combined 
with 
qualities, 
liquids, 


rosion, resistance to oxidation, resist- 


easy machining, _anti-frictional 


impermeability to gases or 


resonance, resistance to cor- 
ance to mechanical erosion and color 
and beauty of finish. 


While the influence of the different 
metals composing the bronzes varies 
somewhat under the different condi- 
tions imposed by varying combina- 
tions, in general, their effect on the 

Fron paper read at the November, 1915 
meeting of the St. Louis Foundrymen’s Cl 


physical properties may be briefly de- 
scribed as follows: 

The element of all 
mixtures is copper and it is usually 


basic bronze 
regarded as a softener imparting mal- 
leability, ductility, conductivity and 
toughness. It increases the tensile 
strength and particularly increases the 
elongation or ductility. Also, it 
the frictional resistance 
the 


in- 
creases and 
proportion of 
too high, when 


hence, if copper 


present is subjected 
to fast speeds or heavy pressures, a 
serious rise in temperature 
sult. Its specific gravity in the cast 
form is about 8.8, its tensile strength 
per square inch is approximately 24,000 
pounds, and the compressive strength 
is about 55,000 pounds. The melting 
point of copper is 1,986 degrees Fahr. 


may re- 


Importance of Tin 


Tin is next in importance since its 
use in graduated percentages increases 
the any degree desired. 
Corresponding with this decided hard- 
tendency of the 
strength is increased and the elonga- 


hardness to 


ening tin, tensile 
It forms a homogeneous 
resultant fine-grained 


metal, susceptible to heat treatment. 


tion reduced. 


mixture with a 


It increases the shrinkage in casting 
and lowers the melting point. The 
tensile strength of tin is about 4,580 


pounds, and the compressive strength 
is 5,780 pounds per square inch. Its 
specific gravity is 7.4 and the 
point is 446 degrees Fahr. 
Zinc, except in the special, so-called 
the 
very high, is used mainly as a flux. 


melting 


bronzes, wherein zinc content is 


It closes the grain and softens, there- 


fore lowering, the tensile strength, 
but increases the elongation. Due to 
this effect and its rather high co- 


efficient of friction, it heats easily un- 
der undesirable in 


bearings except in small percentages. 


pressure and is 
In large percentages it is not easily 


filed or machined. It does not alloy 
with lead and hence its use should be 
limited when this element is present. 
Zinc 
6,200 


strength 


has a tensile strength of about 


pounds and a _ compressive 
of about 33,500 pounds per 
square inch. Its melting point is 786 
degrees Fahr. 

Lead used in bronzes reduces fric- 


tion, and hence 


surfaces 


where two 
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By H S Gullick 


are in sliding contact, 


to overheat is 


the tendency 
counteracted. With 
copper, lead contributes a degree of 
softness which enables compositions, 
otherwise machined with difficulty, to 
be readily tooled. Lead does not per- 
fectly alloy with copper, and partic- 
ularly in large percentages, a homo 
geneous mixture, necessary the 
production of sound castings, requires 
the use of artificial means to induce 
a quick setting of the structure. This 
is sometimes accomplished by the use 
of the proper percentage of some non 
injurious element, having a_ highe: 
melting point than the bronze or bet 
ter, by mechanically setting the metal 
at the time of pour. Unless rapidly 
cooled in this manner, lead very ma- 
terially decreases the tensile strength 
and elongation. The tensile strength 
of lead is about 1,780 pounds and the 
compressive strength 3,890 pounds per 
square inch. The specific gravity is 
11.37, and the melting point is 621 
degrees Fahr. 


for 


Use of Phosphorus 
The principal use of phosphorus 
is aS a deoxidizing agent, and since 
oxygen or its compounds form one 
of the most serious detriments to the 
production of sound, 
free from 


strong castings 
blow-holes, and although 
the metal, except 
in small proportions, it is a very im- 
portant element. 
flux, it 


never existing in 
Besides acting as a 
makes the metal run more 
freely and helps it to become thor- 
oughly alloyed. Phosphorus when re 
maining in the metal, acts as a decid 
ed hardener, and in consequence of 
this, the tensile strength is increased 
and the elongation diminished. Tests 
have proved that where the percentage 
of tin in the bronze is low, residual 
phosphorus increases the rate of wear, 
but used in bronzes having 
a high tin content, the rate of wear 
is materially decreased. Its specific 
gravity in the yellow stick form com- 
monly used, is 1.84, and the melting 
point is 111 degrees Fahr. 
Antimony in small percentages is 
sometimes used as a hardener, and it 
yields a _ close-grained bronze. 
It rapidly increases the tensile strength 
and lowers the elongation. Since its 
conductivity at normal temperatures is 


where 


also 
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only 4.35 it acts as a marked de- 
pressant on the conductivity of the 
few special bronzes in which it is 
used. 

Manganese is used in small propor- 
tions as a deoxidizer and hence is an 
aid to the production of sound cast- 
ings. When a sufficient quantity of 
this metal is used, so that residual in- 
crements remain in the bronze, the 
tensile strength is increased. Also, the 
elongation is reduced, but this reduc- 
tion is not proportional to the increase 
in strength, so that a small percentage 
in a bronze of normal composition 
acts as a toughener. 

Titanium, while acting apparently in 
much the same way as manganese, is 
even more powerful in its effect, and 
hence a solid, strong, tough bronze 
may be obtained by its judicious use. 

Nickel is used in minor percentages 
in some special bronzes, since it sets 
quickly, thus aiding to form a dense, 
close-grained structure to 
lower the rate of wear. 

Iron is usually present in bronzes in 
small amounts, in some instances mere- 
ly as an impurity and in other notable 
bronzes is purposely added. If 
oughly alloyed with the 
tends the strength 
expense of 


and helps 


thor- 
copper it 
increase and 
at the 


to 
hardness 
tion. 


elonga- 


Commonly Used Bronszes 


The most commonly used bronzes, 
with the variations introduced by dif- 
include a wide 
range of latitude in mechanical prop- 


ferent ‘manufacturers, 


erties, and may be summarized under 
the gun 
phosphor bronze, steam metal bronze, 


headings of metal bronze, 
aluminum bronze, Tobin bronze, man- 


ganese bronze, silicon bronze and 


bearing bronze. 

One of the most interesting of the 
true bronzes, and one largely specified 
by the United States navy and ord- 
nance départments, is commonly 
known as gun metal bronze, from the 
fact that it was formerly largely used 
for gun castings. It is composed of 
about 88 per cent copper, 10 per cent 
tin and 2 per cent Its_ tensile 
strength, normally, is about 35,000 
pounds per square inch, with an elon- 
gation of about 15% cent in 2 
inches, and 15: pér cent reduction of 
area. 

Even with good practice, however, 
these physical results are all widely 
variable and depend in a large meas- 
ure upon the method of casting the 
test bar, that is, in the size, shape, 
weight of riser and rapidity of chill- 
ing. 


zinc. 


per 


Phosphor bronze is a very important 
member of this group and is divided 
into two classes, designated as hard 
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and soft phosphor 
The ard phosphor bronze, 
usually is composed of about 90 per 
cent copper, 9.8 per cent tin and 0.2 
per cent Normally its 
average tensile strength is about 33,- 
100 pounds, its elongation 12.5 per cent 
and reduction of area, 12 per cent. It 
resists repeated stresses well, showing 
little 
loads. 


phosphor bronze 


bronze. 


phosphorus. 


fatigue after undergoing heavy 
This bronze is used for valves 
and pumps required for oil refining, 
and in chemical processes where re- 
sistivity to the action of acids is de- 
manded. It also is widely used for 
general work for which it is well fitted 
by its high strength combined with 
ready workability, for it can be rolled, 
cold drawn and forged, as well as cast. 
This same bronze, when alloyed with 
about 0.5 per cent more phosphorus 
becomes quite hard and is then used 
for cog and worm wheels, high speed 
bushings, slide valves, etc. 

The soft phosphor bronze is com- 
posed of 80 per cent copper, 10 per 
tin 10 per lead. Its 
normal tensile strength averages 28,- 
elonga- 
per cent in 8 inches, and the 

of this 
metal is about 5 per cent. It is used 
to a large extent as a bearing metal. 


Steam bronze usually contains about 


cent and cent 


000 pounds per square inch; 
tion, 5.5 
area on of 


reduction bars 


85 per cent copper, 5 per cent zinc, 
5 per cent lead and 5 per cent tin, al- 
though each of these percentages can 
be varied by 1 to 3 per cent, depend- 
the 
accentuate in 


which it is 
desired the 
Its tensile strength varies from 26,000 
to 32,000 inch; 
elongation from per cent, 
of 19 to 25 
per cent. As its name implies, it is 
used for general steam work, that is, 
for mechanical parts which used 
with saturated steam pressures. When 
correctly made it is a thoroughly re- 
liable and homogeneous metal for all 


ing upon properties 


to bronze. 


pounds per square 
9? 


16 


area 


to 


and reduction from 


are 


around work, on account of its duc- 
tility; furthermore it casts well and 
takes a good color and finish. It also 


is largely used for automobile parts. 

There bronzes 
which are coming more and more into 
general use for as 
their properties become better known. 


are several special 


specific purposes, 
Of these aluminum bronze, containing 
95 per cent copper and 5 per cent 
aluminum, on account of its great 
strength and ductility at high tem- 
peratures, is excellent. 

Its 
ages 35,200 pounds, with 


tensile strength normally aver- 


an average 
elongation of 56 per cent and an aver- 
age reduction of area of 47 per cent. 
One great advantage of this bronze is 
that even at a temperature of 600 de- 
grees Fahr. the elongation drops only 
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to 45 per cent, and the tensile strength 
to 24,300 pounds, which is in marked 


contrast to the other bronzes. On 
this account it is used for  super- 
heated steam valves and fittings. This 


bronze also is used for seamless tub- 
ing, since it can be worked at a bright 
red heat. It can be rolled, swedged, 
spun or drawn cold. By increasing 
the aluminum content to 11 per cent, 
a tensile strength as high as 100,000 


pounds per square inch may be at- 
tained with an elongation of 8 per 
cent. 


By the addition of a small percent- 
age of titanium to well made alumi- 
num bronze, a strong, tough bronze 
is produced, having a tensile strength 
of 70,600 pounds per square inch; an 
elongation of 14 per cent and reduc- 
tion of area of 15.3 per cent. This is 
said be excellent for gear blanks 
and is coming into use for this pur- 
pose. 


to 


The so-called Tobin bronze is really 
a brass with bronze properties, since 
it usually contains about 59 per cent 


copper, 38.49 per cent zinc, 2.1 per 
cent tin, 0.10 per cent iron and 0.3 
per cent lead. 

When cast, its tensile strength is 


about 66,000 pounds per square inch, 
with an elongation of from 15 to 20 
per cent, 
tion 


and about the same reduc- 
area. It is practically non- 
corrosive to sea water and is readily 
forged at a cherry red heat. It is 


of 


used largely for pump linings, con- 
densers, rudders, center hull 


plates for yachts, boiler and condenser 


boards, 


tubes and pump piston rods. 
Commercial Manganese Bronze 


bronze 
generally referred to when this term 
is used, is that 
its principal elements are copper and 
zinc. By analysis, this contains 57 per 
cent copper, 41.40 per cent zinc, 1.20 
per cent iron, 0.75 per cent tin, 0.50 


The commercial manganese 


also a misnomer, in 


per cent aluminum and 0.15 per cent 
Although different manu- 
facturers vary these percentages slight- 
ly, in fact some 


manganese 


manganese. 


show no 


small 


analyses 
the 

centage of this element originally add- 
ed being oxidized out of the bath 
of metal. However, its physical prop- 
erties place it in the front rank of 
bronzes for certain purposes. The 
strength, when properly al- 
loyed, is not less than 60,000 pounds 
per square inch, the elongation is not 
less than 20 per cent and the reduc- 
tion of area is over 25 per cent. 


whatever, per- 


tensile 


It is used for automobile shock 
absorbers, wheel gearing supports and 
connections of machines, the shells 


of main and other bearings for en- 
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gines and sheave wheels, but perhaps 


the greatest tonnage of this alloy 
cast is in the form of screw-propellers 


for steamships and underground hy- 
draulic shapes, where its resistance 
to corrosion adds to its value for 


these purposes. Like aluminum bronze, 
it has a high shrinkage. 

Silicon bronze usually contains about 
97.3 per cent copper, 1.2 per cent 
13 per cent tin and 0.05 per 
cent of residual silicon. In cast shapes, 
this bronze has a tensile strength 
above 50,000 pounds, elongation of ap- 
proximately 18 per cent and 40 per 
cent reduction of area. Its principal 
use is for electrical purposes, where 
its high conductivity combined with 
great strength give it an advantage 
over any other bronze. Also it resists 
atmospheric corrosion well, and is ex- 
tensively rolled into telegraph and 
other wires. 


zinc, 


Bearing Bronzes 


Bearing bronzes include that 
large class of machine bronzes used 
under widely different conditions of 
pressure, speed, temperature and cor- 
rosion, for bearing purposes, 
might be supposed, this has resulted 
in the design of numerous 
sitions. Where only thin 
are permissable and a maximum 
amount of strength is required as in 
motor armature and axle bearings, 
compositions similar to the phosphor 
bronze previously referred to are used. 
These often are varied by the addi- 
tion of nickel and small quantities of 
a number of other elements. How- 


very 


and as 


compo- 
sections 


Mixture for Cheap Car Journal 
Bearings 

What its the composition of an alloy 
used in the cheaper grades of car jour- 
nal bearings? Can this mixture be 
changed so that a larger percentage of 
lead can be employed and would the 
addition of zinc improve its lead-carry- 
ing properties? 

In making cheap car journal bear- 
ings, any kind of low-grade scrap is 
desirable. The source of copper usual- 
ly is scrap copper bottoms, turnings, 
copper wire, etc., while the other scrap, 
namely alloyed metals, 
mixed turnings and 


consists of 
miscellaneous 
mixture used 
consists of 


light, yellow scrap. A 
by 


one large company 
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of gen- 
eral bearings, the increased wear and 
anti-frictional properties which lead 
will impart to a bearing composition, 
if thoroughly alloyed, cause it to be 
generally desired to incorporate as 
large a percentage of this element 
as casting conditions will permit, and 
still retain sufficient strength to meet 
the compressive strains and shocks to 
which this type of casting is peculiarly 
subjected in service. Normally, 
sand cast bearings, this maximum 
occurs at about 16 per cent of lead, 
so that a typical specification for loco- 
motive bearings will require a compo- 
sition of not less than 75 per cent 
copper, not less than 8 per cent tin, 
not less than 10 per cent lead, nor 
more than 16 per cent, and not more 
than 3 per cent of zinc and less than 
1 per cent of other elements. This 
metal will stand a deflection about 
1 inch on a l-inch bar with 9-inch 
supports before fracture, and has a 
tensile strength of about 21,000 pounds 
and an elongation of 9 per cent in 2 
inches. Special processes of casting, 
however, admit of the incorporation 
of lead in percentages as high as 25 
to 30 per cent, and still a structure 
is obtained which is as strong as the 
normal composition cast in sand. 

If, when melted, these alloys can 
be considered as being solutions of 
one metal within another, then the 
phenomena which take place during 
the solidification and cooling of the 


ever, on quite a large class 


for 


solutions naturally affect the resultant 
Hence,. 


properties after solidification. 


PROBLEMS OF THE BRASS FOUNDER 


What To Do and How To Do It 


MMT 
| 


HOT 


scrap copper, 130 pounds; zinc, 60 
pounds; lead, 10 pounds, and mixed 
turnings, 100 pounds. This is the 
charge for a No. 100 pot. Another 


mixture consists of such light scrap 
as clock works and light yellow scrap 
melted in 1,000-pound lots, which is 
ingoted and in which process consid- 
erable iron is introduced from the iron 
parts of the scrap. The ingots then 
are remelted and heavily leaded. The 
castings obtained from these mixtures 
were used for solid bearings, as well 
as for the shell type of car brasses. 

An analysis of a good grade of 
bearing metal follows: Copper, 72 per 
cent; lead, 10.2 per cent; zinc, 10.3 
per cent; tin, 6.7 per cent, and anti- 
mony, 0.8 per cent. 
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on account of the many gradations in 
cause and effect, in modern plants, 
for the production of high-grade 
bronzes, and where fixed standards are 
required to be maintained, the results 
are checked in four different, but al- 
most equally important ways, namely, 
by chemical analysis, microscopic ex- 
amination of structures formed, exam- 
ination of the phenomena of solidifi- 
cation and fusion, and the physical 
characteristics of the alloys. 


Require Careful Treatment 


Almost all metals are easily sub- 
ject to mistreatment while existing 
in a fused state at high temperatures, 
but the bronzes as a class are par- 
ticularly sensitive to such conditions, 
and exact the most careful handling in 
order to obtain the best results. It is 
possible to melt the same quantities 
of the same elements together, and 
get entirely different physical results. 

While the careful manufacturer by 
these methods of metallurgical con- 
trol can satisfactorily meet nearly 
any requirement of mechanical prac- 
tice, yet there remains much room for 
development in this field. Our knowl- 
edge is by no means complete regard- 
ing some of the complex changes 
which occur by slight variation in 
methods of treatment, so that modern, 
exacting conditions necessitate a thor- 
ough understanding of the general 
fundamental principles so far estab- 
lished in order to produce and judge 
high grade bronzes which will eco- 
nomically and efficiently meet the ser- 
vice conditions imposed upon them. 
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Progress in Casting Brass in 


Permanent Molds 
Will you kindly advise us what 
progress has been made in making small 
brass castings in metal molds? 


Thus far little progress has been 
made in making brass castings in 
metal molds. Aluminum bronze is the 
easiest alloy to cast, since it does 
not smoke or coat the molds. Also, 
it is ductile at a red heat, permitting 
the removal of the castings from the 
mold without cracking. It does not 
contract until solid and strong, allow- 
ing plenty of time for its removal and 
when separated hot from the metal 
mold, it does not appear black and 
unsightly, the same as red brass. For 
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this reason, aluminum bronze is the 
only alloy with which progress has 
been made thus far, although some 
manganese bronze castings also are 
being successfully produced. A diffi- 
culty, however, with aluminum bronze 
is that the alloy cannot be modified 
and cannot be made free cutting by 
the addition of lead, etc., and its per- 
centage of contraction is high so that 
only small castings thus far have been 
made, which do not require much 
machine work. 


Shrinkage Difficulties 


We have been having trouble with the 
formation of gas pockets in small, cup- 
shaped brass castings. We have made 
a thorough investigation, but cannot 
satisfactorily explain the cause of the 
difficulty. Our mixture consists of the 
following: 89.4 per cent of a special 
mixture consisting of 86 per cent copper, 
7 per cent tin, 4 per cent zinc and 3 per 
cent lead; 10 per cent of bronze drill- 
ings and 0.16 per cent of delta metal; 
the latter consists of 57.6 per cent copper, 
38.5 per cent sinc, 0.44 per cent lead, 3.53 
per cent manganese and 0.08. per cent 
iron. Can you advise us the cause of our 
trouble? 

The mixture which you are using 
is entirely satisfactory, although the 
castings appear to contain more zinc 
than stated in the formula. Porosity 
may be caused by carelessness in 
inelting, or it may be inherent in the 
special. mixture, which we assume is 
metal. You should ascertain 
the cause of this porosity to enable 
you to apply the proper remedy. Sev- 
eral of the ingots should be fractured 
and if the fractured surfaces are clean 
and homogeneous, the fault is in the 


ingot 


foundry; but if the ingots contain 
red spots, the trouble can be traced 
to the ingot metal. The so-called 


gas pocket is not due to porosity, al- 
though it is aggravated by this con- 
dition. This difficulty is attributable 
to shrinkage and the way to prevent 
it is to mold the castings with the 
other end up, even if the oblong re- 
cess has to be cored out. The entire 
casting, with the exception of the ob- 
long cavity, should be imbedded in 
the drag half of the mold. 


Use of an Excess of Sulphur 


When machining castings made from 
the mixture containing 60 per cent cop- 
per and 50 per cent lead, porous spots 
appear. Will you kindly advise me how 
to overcome this difficulty? 

It is probable that too much sulphur 
is being used to hold the metals together 
when solid. We suggest that the per- 


centage of sulphur be reduced gradually 
until good results are obtained. 
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Introducing Iron Into Manganese 


Bronze 

What is the best way introduce 
iron in manganese bronze? What kind 
of iron would you advise using and how 
can it be prevented from forming into 
small granules or pellets which will not 
fuse with the metal? When casting 
small hooks in pure nickel for plating 
purposes we find it difficult to get the 
metal to run perfectly. What alloy, tf 
any, would you advise using to increase 
fluidity, and how much of this alloy 
should be employed? 

Iron usually is introduced in manga- 
nese bronze through the medium of a 
hardener known as a Steel alloy. Its 
composition follows: Norway iron, 
18 pounds; 80 per cent ferro-manga- 
nese, 4 pounds, and tin, 10 pounds. 
The Norway iron and the ferro-man- 
ganese are melted together, while the 
tin is melted separately. When the 
molten manganese iron alloy is re- 
moved from the fire, the tin is poured 
into the mass. The alloy then is 
shotted by pouring it into water. The 
bronze is made by melting copper, 56 
pounds; steel alloy, 2 pounds; zinc, 
43 pounds, and aluminum, 0.5 pounds. 


to 


Considerable skill, however, is re- 
quired to make this alloy satisfac- 
torily. In casting pure nickel, the 


only element that will increase fluidity 
is aluminum in the proportion of about 
0.25 per cent. 


Effects of Phosphor-Tin and 
Phosphor Copper 


What are the effects of phosphor- 
tin and phosphor-copper on brass? Is 
tt necessary to use both of these alloys 
at the same time and what percentage 
Should I employ to insure sound cast- 
ings of an 88-10-2 mixture? We have 
received an order for large brass 
Sleeves weighing 800 pounds each, which 
will necessitate the melting of the mix- 
ture in the cupola. How much phos- 
phor-tin and phosphor-copper should be 
added for each 100 pounds of metal 


melted? We also would like’ to know 
how much scrap can be employed in 
this mixture, as we would like to 
charge at least 25 per cent of old 
metal. 

The effects of phosphor-copper and 
phosphor-tin in bronze are _ identical, 


since the copper and tin merely serve as 
vehicles for the introduction of the 
phosphorus, which acts as a deoxidizer 
when used in small amounts. It is not 
necessary to use both phosphor-copper 
and phosphor-tin at the same time. 
Phosphor-tin, however, is recommended 
when melting metal in a cupola, as it 
can be placed in the ladle and will dis- 
solve easily when the molten metal is 
tapped onto it. In the 88-10-2 mixture, 
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the phosphorus must be kept very low, 
as otherwise the alloy will not be homo- 
geneous and the castings will leak un- 
der water pressure. With metal prop- 
erly melted in the crucible, two ounces 
of 5 per cent phosphor-tin per 100 
pounds of alloy is all that should be 
used. In cupola-melted metal, use 0.5 
per cent of phosphor-tin, which should 
be placed in the ladle and the metal 
tapped onto it. The alloy should easily 
take 25 per cent of scrap of the same 
composition. 


Wire Drawing Blocks 

We have been having some trouble 
with cast tron dies for wire drawing, 
which we are making in large quantities. 
The dies are 2% inches wide, 6 inches 
long and 1% inches in thickness. There 
are 16 holes in cach die, tapered from 
14 inch in diameter at the back to a 
fine point at the front. We have been 
casting the dies in iron molds, using 
steel pins to core out the tapered holes. 
The metal does not run close up to the 
small ends of the cores, thus making 
the holes too large. We also have had 
some trouble in getting the cores or 
steel pins out of the castings. In some 
cases the metal is burned fast to the 
cores. What should we do to avoid 
these difficulties? 

We suggest that the steel pins be 
protected with a heavy-carbon oil 
wash, which ought to eliminate the 
trouble resulting from the molten 
metal sticking to the pins. These 
castings are quite difficult to make 
and it is essential that your mixture 
be correct and that the iron be poured 
at the right temperature. Undoubted- 
ly, the molten metal quickly heats the 
small ends of the cores so hot that 
they weld to the casting. To avoid 
this, the cores should be withdrawn 
from the mold just as soon as possi- 
ble after pouring. Of course, if the 
cores are withdrawn too quickly, the 


die will not be properly chilled. It 
probably will be necessary to ex- 
periment with the problem a little 


and if it is found that a suitable chill 
cannot be obtained in any other way, 
it might be advisable to resort to 
water-cooled cores. 


Trouble With Nickel Anodes 


Our nickel anodes are causing us con- 
siderable trouble. After two or three 
weeks’ use they begin to have a coarse 
structure and small particles crumble off 
like sand. This difficulty occurred when 
we melted our nickel in a coal furnace 
and we attributed it to this process. 
Later we melted the nickel in an oil- 
fired, reverberatory furnace without 
using crucibles, but this trouble still per- 
sists and we would like to have you as- 


sist us by pointing out the remedy. We 
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desire 


to produce an anode that will 
dissolve uniformly, giving a very light 
deposit of nickel oxide and graphite on 
the outside of the anode and a smooth, 
dense surface underneath. 

The granular nickel anodes 
is rather obscure, although most nickel 
anode manufacturers 
from time to time. au- 
thorities attribute the trouble to the use 
of too strong a solution and claim that the 
difficulty is not the In- 
where a solution 


cause of 
have to contend 


with it Some 


with anodes. 
occurred 


over 10 


have 
maintained at 


stances 
degrees Baume 
with granular 


anodes, which ceased entirely 


has caused difficulties 
with the 
addition of water, reducing the solution 
Baume. It has been 


of 7 degrees 


solution is saturated, 
take up the 
However, if the 

the proper 
strength and it is believed that a higher 


that if a 
not 

formed at the 
found to be of 


claimed 


it wiil basic salts 
anode. 


solution is 


carbon content would improve _ the 
anodes, this can be attained by melt- 
ing the nickel twice in contact with 
carbon, and if pure nickel anodes (98 
per cent nickel) are being used, change 


to soft or alloyed anodes. 
The average composition of 90.92 per 
nickel Nickel, 90 


per cent; iron, 6.5 per cent; tin, 3 per 


cent anodes follows: 
The iron 
softens the anodes and helps it to dis- 


cent and carbon, 0.5 per cent. 


1 


solve uniformly, while the tin makes the 


composition more fusible. We suggest 
that this formula be given a trial if 
some other solution of the difficulty is 
not discovered. 


Deoxidizer for Copper Castings 


We are experiencing difficulty with 
hlow-holes in castings which are almost 
pure copper. Phosphor-copper is used 
as the deoxidizer, the phosphorus con- 
tent ranging from 0.07 to 0.18 per cent. 
We melt a 2,500-pound charge in a cyl- 
indrical furnace, using oil for fuel. 
We would be pleased to have you fur- 
nish us with a sand mixture which 
would give clean castings, free from 
scabbing, etc 

Phosphorus in the form of phos 


phor-copper is an unsatisfactory d 


cco 
oxidizer for copper castings, even if 


high electrical conductivity is not an 


object, as it causes pitting on the 
surface of the castings, as well as 
other difficulties In its place use 
silicon in the form of 10 per cent 
silicon-copper. Use 1 per cent of the 
latter five minutes before removing 
the copper from the furnace. Do 
not use an iron stirrer for mixing 


the silicon addition. There is no need 


of a special facing for 


copper cCast- 
ings made from _ silicon-treated cop- 
per, an open grade of molding sand 
that will vent freely proving satis 
factory for this work. Use large risers 
to feed the copper as it shrinks. 
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Analysis of Benedict Metal © 
We have an inquiry for white bronze 
castings which are to be made of Bene- 
dict metal. Can you give us the mixture 
of this alloy, which, we understand, con- 
tains about 16 per cent nickel, 
a white, hard casting? 


making 
Benedict nickel, or 
the following 
Copper, 79.37 per cent; nickel, 
19.87 per cent, and iron, 0.36 per cent. 


An analysis of 


Benedict metal, gave 


results: 


The normal composition is copper, 80 
per cent, and nickel, 20 per cent. It 


is used for condensers, feed water 
heaters, evaporator tubes, distillation 
equipment, ete. The following alloy 


is recommended: 
nickel, 33 


Copper, 64 per cent; 


per cent, and aluminum, 3 
per Cent. 


How to Mix and Melt Manganese 
Bronze 


In casting a manganese bronse 
which 


pounds 


alloy, 
recommended to give 60,000 
and 20 to 25 


I 


per cent elongation, the best results ob- 


you 


tensile strength 


tained were 65,000 pounds per square 
inch and 6 per cent elongation in 3 
mches. The metal seemed to be too 
hard. I reduced 0.5 pound of 80 per- 


cent ferro-manganese to pea size, placed 
it in the bottom of a crucible with 1.5 
pounds of tron, the latter consisting of 


thin strips of No. 26 sheet tron, about 


1/16 inch thick, 1% inches wide, and 
about 4 inches long. I then charged 56 
per cent of copper, covered it with char- 
coal, taking three pounds to cover it and 


mixed the charcoal with 1.5 pounds of 
table salt. A cover was placed on the 
crucible. When the metal melted, 
the cover was removed, the bath stirred 
well and 0.5 pound of aluminum, 40.5 


Was 


pounds of sinc and 1 pound of tin were 
added to the mixture, stirring thoroughly 
after each addition. The metal was 
poured into ingots, which were re- 
melted the next day and test bars 
poured. Kindly advise if the procedure 


followed is correct and how the required 
tensile strength and 


rbtained ? 


elongation can be 


Probably the most convenient meth- 
od of making manganese bronze is to 
employ a hardener which contains the 
and tin, but 


iron, manganese 


nethod of 


your 
been 
frequently and has proven 
successful. In 


procedure also has 
employed 
this case it is doubtful 
whether the iron was properly alloyed, 
as the strips were entirely too thick. 
It is advisable to use strips of tin 
plate and to allow for the costing by 
reducing the amount of tin to be add- 
ed from 0.75 to 1 per cent. The purity 
of the copper plays an important part 


in obtaining ductility in 


manganese 
It should be free from arsenic 
electrolytic 
for this work. 


bronze ° 


and copper is preferable 


The purity of the zinc 
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is not of such great importance, since 
lead generally constitutes its greatest 
impurity and this metal does no harm 
up to 1 per cent at least, although at 
time it was considered essential 
to use metals free from this element. 


one 


However, leaded manganese bronze 
now is being made having a tensile 
strength of over 70,000 pounds per 


square inch and 35 per cent elongation 
and all that is necessary is to obtain 
the correct mixture. 
not made easily, 
art can be acquired. 

another formula is 
ferred, the following is offered: 
per, 56 pounds; 


steel alloy, 2 


Manganese 
bronze is but the 
In case pre- 
Cop- 
zinc, 41.5 per cent; 
pounds, and aluminum, 
The steel alloy is made 
by melting 18 pounds of Norway iron 
with 4 pounds of 80 per cent ferro- 
which is added 10 
tin. It is customary to 
pounds of zine extra to 
compensate for that lost by volatiliza- 
tion. It is to use 
much salt for fluxing purposes and a 
ounces would have better 
the 1% pounds actually used. 
Too much charcoal also was employed 


0.5 pound. 


manganese, to 
pounds of 
allow 1.5 


not advisable too 


few been 


than 


in this case. 


White Brass Alloy 
with a 
castings to be 


furnish us mixture 
for used for 
machines, such as valves, pail 
and other parts that come in 
with the milk. These castings 
should be light, non-corrosive and sani- 


Kindly 
suttable 
milking 
covers 


contact 


tary and the alloy should either be 
aluminum-sinc, aluminum-tin or a_ tin- 
sinc alloy that will not disintegrate. 


Would antimony be potsonous when used 
for this purpose? 

For a light the following 
probably will be satisfactory: Alumi- 
num, 80 per and zinc, 20 per 
cent. However, the aluminum-tin 
alloys have little strength. Antimony 
brittle to be used for 
foregoing purpose, but when it 
been combined with tin, it 
been used successfully for tableware. 
Brittania metal is a good instance of 
such an application. If kept clean, 
an alloy such as Brittania metal should 
be satisfactory for this service. 

The following mixture is a_ white 
brass, such as tin-zine alloys usually 
Tin, 60 per cent; zinc, 
38 per cent, and antimony, 2 per cent. 


alloy 


cent, 


alone is too 
the 


has has 


are termed: 


Mixture of No. 31 Aluminum 


Kindly let us know the composition 
of the No. 31 aluminum alloy. 

The formula of No. 31 aluminum alloy 
81.50 per cent; 
zinc, 15 per cent; copper, 3 per cent, and 
manganese, 0.5 per cent. 


follows: Aluminum, 





Removing I raditional Evils of Malleable Practice 


Labor-Saving Methods of Charging and Melting Are Made Pos- 
sible by Novel Air Furnace Used by the American Radiator Co. 


HEN 


are 


malleable 
told that a 


foundrymen 


large air 


furnace can be charged by 
two men and a craneman, 
that the laborious skimming of slag 
may be eliminated, and that the life 


of brick in the flues can be lengthened 
considerably by employing a properly 
furnace, they invariably ex- 
doubt as to the 
sibility of such an achievement. 


designed 


press a sincere pos- 


The 
belief that awkward methods of charg- 


ing and back-breaking skimming are 
necessary evils of the malleable in- 
dustry has become so firmly in- 
trenched, that the mind of the aver- 


the 
a revolutionary change in the operat- 
ing that the 
practice this will 
revelation to 
many who cling to the old ideas. 


age founder rebels at thought of 


methods. For reason, 


outlined in article 
undoubtedly prove a 


The malleable foundry of the Amer- 


ican Radiator Co., in which these un- 
usual developments have been made, 
is the outcome of a determination to 


the 
manufacture of 


the 
plants to include 


scope of company’s 
the 


nipple blanks and other malleable cast- 


broaden 


ings required in making radiators and 
The first result of this policy 
was the erection in 1912 of a malleable 


boilers. 


This plant had 
and en- 
fur- 


foundry in Germany. 
a daily capacity of 10 
abled the 


tons, 


American company to 


nish its European plants with mallea- 
ble castings at a 


cost far below that 









FIG. 1—ONE OF THE 


30-TON ATR FURNACES INSTALLED IN 


America, 
high duties. 
f black-heart 
manufactur- 
ers to obtain their malleable require- 


of imported fittings from 
which 


The 
iron, compelled 


were subject to 


absence in 


Europe « 
\merican 


ments from the United States or 
to erect European plants. The Ameri- 
can Radiator Co. and the Internation- 
al Harvester Co. were the first to 
adopt this method of overcoming the 
high duties imposed on American- 
made products. 
War Balks Plans in Germany 

The German plant was in full opera- 
tion and a second and much larger 
one was in the course of construction 
when the war intervened in August, 
1914, necessitating the immediate ces- 
sation of activities. With the opera- 


tion of European factories completely 


balked, attention was focused upon 
the erection of a plant in America, 
and in 1915 ground was broken at 
Buffalo, for a malleable foundry to 


supply the radiator and boiler plants 
in the United States and Canada with 
malleable fittings. The general build- 


ing layout and all furnaces, ovens and 


special equipment were designed by 
Harry E. Kies, manager of the mal- 
leable department, who also built and 
operated the European plant 

The buildings were designed with a 
view of getting all of the light and 
ventilation obtainable in modern foun- 


dry construction. Careful considera- 
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AMERICAN RADIATOR CO 
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BUFFALO MALLEABLE 


tion was given to the cycle of opera- 
tions to eliminate unnecessary handling 
their from 


of castings in movement 


one department to another. Special 
equipment was designed and built to 
the hot and 


hard work usually found in a mallea- 


do away with much of 
ble plant. 
The total 
the storage 
feet. The 


32-foot 


floor not including 
81,000 


construction 


space, 
sheds, is square 
roof consists 
extending east 
and west through the entire length of 
the main building. 


of a monitor 


From this monitor, 


high bays 20 feet wide and 20 feet 
apart extend to the north and south 
walls. This arrangement provides for 
the distribution of light to all paris 
of the building. The side walls of 
the monitor and bays are about five 
feet high, and are equipped with sash 
pivoted at top and bottom, so that 
they swing vertically, giving almost 


a 100 per cent opening for ventilation 
when desired. 


The roof at its highest point in the 


monitor is 21 feet from the floor, the 
lowest point on the sides being 19 
feet from the _ floor. This provides 


ample head room for a five-ton crane 
the full length of the 
east and west central bay, and serves 


which travels 
the meiting furnaces. 

Fig. 8 is a plan view of the plant. 
The and 
partment occupy the main portion of 
building, 


molding floors melting de- 


the and:-are separated from 
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the cleaning, inspection annealing and 
shipping departments by four-foot cur- 
tain walls, as indicated in the draw- 
ing. It will be noted that the cast- 
ings move in a straight line in pass- 
ing from the molding floors to the 
shipping room. This feature has been 
an important factor in lowering the 
cost of operation, and since it reduces 
the amount of labor required for 
handling castings, it has been an un- 
usually valuable asset in these times 
of labor scarcity. 


Construction of Buildings 


of 
stalled 
group to be completed when the vol- 
ume of business necessitates a fourth 
unit. 
laid out 
about seven 
are laid parallel from the furnaces to 
a common stack, as shown in Fig. 8. 
The air pipes lead from a Sturtevant 
fan 
der 
the 
the 
going into the ash pit and the other 
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the third 
being the 


now in- 
second 


furnace 
first of a 


two, 


The furnaces of each group are 
so that the rear walls are 


feet apart, and the flues 


in a corner of the core room, un- 
the molding floor to a point near 
fire box of each furnace where 
pipes divide, part of the blast 





causes a cave-in. These wide bungs hav- 
ing three full courses of brick instead 
of one, eliminate this trouble, and un- 
less three bricks in the same tier give 
way, the arch cannot become loosened. 
The gradual shrinkage of fire brick, 
which is characteristic of all bungs, 
is compensated in this design by ad- 
justing screws which take up the con- 
traction of the 
time. 


brick from time to 


4 


Design Aids Charging 


The heavy type of bung aids ma- 


terially in charging the furnaces, as 























floors. The core room, pattern shop 
and pattern storage room, locker 
room and shipping department have 
concrete floors. The floor line 24 
inches above the rails of the railroad 
sidings. 

The most notable feature of this 
malleable foundry is the design of the 
melting equipment, which consists of 
three 30-ton air furnaces. These fur- 
naces differ from the common type 
in that all air piping and discharge 
flues are under the molding floor of 
the foundry, permitting a clear run- 
way over the furnace for a charging 
crane. 
enabling repair work to be done dur- 


is 


One furnace is held in reserve, 


ing working hours. 

Fig. 2 an erection drawing of 
one of the furnaces. The over-all di- 
mensions are approximately as _fol- 
lows: Width, 10 feet six inches; 
length, 45 feet; height above floor line 
(front), seven feet, (back), six feet. 
The furnaces are arranged in groups 


is 





through three fire doors at a height 
of about three feet from the floor line. 
The center line of the wind pipe is 
about nine feet from the fire box end 
of the furnace and the nozzles enter 
the bung at an angle of about 45 de- 
Tap hole spouts and pour-back 
basins are provided on both sides of 
the furnace, and a_ slag_ spout, 
and two skim-hole are on the 
left-hand side. Each tap-hole spout 
arranged for two tap-holes, one 
above the other, enabling the furnace- 
man to draw off the hottest iron first. 


grees. 


doors 


is 


Design of Bungs 


The bungs used on this type of fur- 
nace are unusual in that they are 
of 3% courses of brick 

instead of one, as in common practice. 
Fig. 3 clearly this type 
of bung is constructed. Many failures 
of bungs are caused by the deteriora- 
tion of a single brick which loosens 
the other bricks in the arch and 


made up 


shows how 


The main building, as well as the part being carried to six distributing the craneman has only one-third the 
auxiliary buildings are of steel con- nozzles over the wind bung. The pipe number of bungs to handle as in the 
crete and brick construction with leading to the blast nozzles is equipped case of furnaces whose bungs are 
three-inch booktile roofs. The mold- with an air gate and has a bolted made up of a single course of fire 
ing floor is of red brick with the joint which provides an easy means brick. Charges are made up in 
exception of the area near the fur- of disconnecting and removing the rectangular-shaped boxes equipped 
naces, which is of clay. The cleaning, pipe whenever it is necessary to with a simple tripping device which 
inspection and annealing departments change or repair the wind bung. allows the charge to pass out through 
are equipped with hexagon wood block Coal is supplied to the firebox the bottom. Each charging box con- 

— t J 
Ty [ [ == Sie be 
a |) lt} 
ane | 
— ¢ Sil = 
Yy CQ ' Pe. — = sa Sha = | 
BERR SSS AAA ae r ! 
poe nie 
F g al a_i 
arte | p: 4 = —— ; SS Zee 
b . ( at ee t ; ; a ae 
} | . eres par geen SS 
9 Bae ‘ > 1, 
\ t L s si ‘ Le 4g? — el 
FIG. 3—DRAWING SHOWING METHOD OF BUILDING-UP BUNGS FOR 30-TON AIR FURNACE 


tains about 4,000 pounds, and is easily 
handled by the five-ton crane already 
mentioned. The craneman with the 
assistance of two floor men can easily 
charge one of the 30-ton furnaces, 
and this feature is one of the best 
recommendations for the efficiency of 
the method of charging permitted by 
this design of furnace. 

It will be noted Fig. 2 that a 
space of six inches is left between 
the third and fourth bungs from the 
rear of the furnace. This arrange- 
ment serves as a damper, just behind 
the rear bridge wall, and so effectively 
cools the hot gases that second-grade 
fire brick is used the flues with 
satisfactory results. Moreover, none 
of the bungs back of this air space 
have ever been renewed, showing that 
the six-inch air space 
forms its function 
efficient manner. 

The side walls at the rear of this 
furnace differ from those of the com- 


in 


in 


actually per- 
in a remarkably 


Mr 


FIG. 4—A VIEW IN THE HARD IRON 
CLEANING DEPARTMENT 


mon type. It has been the customary 
practice to taper them down to a con 
tracted flue, thereby narrowing the 
furnace very materially at the back 
bridge wall. In this particular fur 
nace the walls are parallel from front 
to rear, and it is believed that this 
arrangement has had a beneficial 11 
fluence on the life of the fire brick in 


the side walls and flues 
Skimming ts Eliminated 


In operating the furnace, a number 
of hide-bound foundry rules, deeply 
rooted in the traditions of the mal- 
leable industry, have been completely 
ignored. The most notable exception 
to accepted practice 1s the method 
handling the slag. Instead 
ming it from the 
t is allowed 
until all of the 
it is drawn off throu 
When the slag has 
floor of the foundry, the 
the furnace is practically 
there is no accumulation of 
to be removed before the 


the next heat can be put 
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over, the loss of iron accompanying 
skimming is avoided. Under this 
method of operation the ratio of 
melt to fuel charge is 3 to 1, based 
on the figures covering operation for 
a period of one year. A heat of 30 
tons can be melted in from 10 to 12. 
hours. 


Advantage of Slag Covering 


Naturally this method of operation 
raises a question as to the part played 
by the blanket of slag over the iron. 
Many founders claim that the melting 
efficiency must be reduced because of 
the resistance offered by the slag. 
Sponsors for the new type of furnace 
admit the truth of this claim, but 
insist that whatever heat is lost in 
penetrating the layer of slag is com- 
pensated by the advantages of this 
covering. One of the greatest factors 
in favor of the new practice is the 
elimination of heat losses due to the 
frequent opening of the skim doors of 
furnaces of the common type. Much 
of the heat imparted to the metal in 
an air furnace is due to radiation from 
the walls of the furnace. When the 


FIG. 5—MOTOR,. FAN AND FLUES IN THE POWDERED COAL PLANT 
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6—ONE OF THE LARGE ANNEALING OVENS SHOWING ANNEALING POTS—POWDERED COAL IS USED FOR 











A CORNER IN THE SHIPPING DEPARTMENT—TUMBLING BARRELS AND GRINDING STANDS ARE SHOWN 
IN BACKGROUND 
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skim doors are open, heat is absorbed 
instead of radiated, and the heat loss 
chargeable to this cause is even great- 
er than that due to the of 
the layer slag, according -to the 
belief of persons who favor the new 
method of handling the slag. 

Another advantage of the slag cov- 
ering is its ability to hold the 
after it is ready to tap, without ma- 


resistance 
of 


heat 


terially changing the analysis of the 
iron. This 


is sometimes occasioned 
there 
of 


making 


when are not a sufficient 


the 


necessary to 


num- 


ber molds on floor for the 


heat, it allow 
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lutely prevents the accidental flow of 
slag from the furnace. The metal cas- 
ing over this sand is removed just 
the last iron is run off, and 
after the sand is pushed out of the 
way, the hole is tapped in the usual 
way. 

Most of the molding done on 
hand and power squeezers, while a 
number of different castings are mold- 
ed on benches. After the castings 
are shaken-out, they are taken to the 
hard iron cleaning room, which 
the moldng floors. The 
equipment in this department consists 


before 


is 


adjacent to 


is , 
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The inspected castings pass to the 
floor of the annealing department. 
Here a novel device has been intro- 
duced to enable the men to pack the 
castings in annealing pots more care- 
fully. In many malleable plants it is 
customary to pile annealing pots three 
or four high, and it is impossible for 
the men to use much care in packing 
the third or fourth pot, because they 
are so high from the floor that cast- 
ings cannot be conveniently placed in 
them. This trouble has been eliminat- 
ed by using hydraulic lifts or ele- 
vators which enable the workmen to 
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the molders more time for preparing 
molds. On several occasions heats have 

held for and the 
fact that in perfect con- 
dition when it was poured is thought 
to be due to the slag. 

Fig. 1 is a view of furnace No. 1, 
taken just before the heat was tapped. 
The air space near the 
furnace clearly the 


been several hours, 


the iron was 


the rear 


or 


is shown, and 


of overhead flues is notice- 
able. The box-shaped projection at 
the right of the tapping spout is a 
bank of sand enclosing tiie slag spout. 


This is a safety precaution, and abso- 


absence 


ABL 


I 


ACILITATE 


E FOUNDRY SHOWING 


THE 


ARRANGEMENT 
MOVEMENT OF 


barrels and dust 
collecting apparatus, and six tumbling 
in Fig. 4, which 
a view of part of the cleaning room. 
Only a few from the line of 
tumbling barrels is a row of inspec- 
tion 


of sand-blast 


two 


barrels, shown is 


feet 


is in- 
spected before it is annealed. When 
it that 75,000 nipple 
blanks and 20 tons of general castings 
made day, that these 
pieces range in weight from less than 
ounce’ up to several pounds, it 
will be realized that the inspection is 
an important feature of foundry work. 


benches. Every casting 


considered 


is 


are each and 


one 








OF DIFFERENT DEPARTMENTS TO 


CASTINGS 


adjust the height of the pots to their 
convenience. 
removed 
work 


This simple device has 
much of the back-breaking 
formerly connected with this 
operation and has resulted in better 
castings, for the packing can be per- 
formed much more carefully 
the improved conditions. 

The annealing ovens are arranged 
in a line at the south of the large 
room in the main building. The walls 
of each oven have an air space of 
41% inches between the course of brick 
for insulating purposes. The 
are of the same _ construction 


under 


doors 
and 
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are handled by means of an electric 
The annealing pots are placed 
in the furnace by a steam-driven charg- 


crane. 
machine. One of the ovens is 
shown in Fig. 6. 

The annealing ovens are heated by 


ing 


powdered coal delivered to the an- 
nealing room through flues from a 


Fig. 5 is a view of 
one corner of the pulverizing plant 
the fan and motor which 
furnishes the blast for carrying the 
powdered fuel to the storage bins 
over the annealing ovens. Dry coal 
is fed directly to the grinding mill, 
while moist coal passes through a 
coal-fired drying apparatus and then 
into the grinder. Suction from a fan 
draws the fine particles of coal up 
into the flues and carries them into 
large rectangular receptacles over the 
annealing ovens. A blast of air car- 
ries the fuel from these bins into 
burners at the rear of the ovens. 

The coal pulverizing plant has a 
capacity of 5% tons per hour and 
reduces the fuel to a fineness of 85 
per cent through a 200 mesh. In addi- 
tion to the powdered coal for fuel 
purposes several thousand tons of 
facing is packed in bags and delivered 
to the various plants of the American 
Radiator Co. each year. 

A small annealing oven whith was 
first built for purposes 
has proved of unusual value in ex- 
pediting the movement of special or- 


pulverizing plant. 


showing 


experimental 


ders through the shop.. The time 
required, for annealing castings in the 
large ovens is approximately seven 
days, while a period of three days 
is sufficient in the small furnace. This 
feature of the American malleable 
plant enables the company to turn 


out finished castings in record-break- 
ing time when its customers are hard 
pressed for malleable products. 

The soft iron cleaning department 
is equipped similarly to the hard iron 
department. A _ battery of double- 
stand grinders occupies the southeast 
corner of the shipping room. Fig. 7 
shows a corner of the soft iron clean- 
ing and inspection room. 


Sorting Castings 


The sorting of the castings is ac- 
complished by selecting pieces of the 
same pattern from a long bench of 
cleaned castings and throwing them 
into rectangular boxes placed at con- 
venient intervals on the floor. A 
bench of unsorted castings is shown 
at the left in Fig. 7. Every effort 
is made to reduce the number of dif- 
ferent kinds of castings in each heat, 
but in spite of this precaution, a large 
variety of pieces always remain to be 
assorted. 

The shipping room, which runs the 
full width of the main building also 
has storage, facilities for 1,000 tons 
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of nipple blanks and other castings 
for the American Radiator Co. In 
addition to making malleable fittings 
for this company, job work for many 
other manufacturers is produced. The 
average weight of the castings is 0.44 
pound, and the product consists of all 
kinds of automobile castings, wrenches, 
washing machine parts, and shelf hard- 
ware. 

Auxiliary departments which con- 
tribute to the general efficiency of the 
foundry are a pattern shop, core room, 
pattern storage room, carpenter shop, 
and forge shop. Separate lockers are 
provided for each workman and show- 


er baths have been installed. The 
offices are situated in the southwest 
corner of the building. 
Laboratory Facilities Offered 
The extensive laboratories of the 
American Radiator Co., located in 
the department of thermal research, 


are within a few hundred feet of the 
foundry, and offer a service rarely 
at the command of a malleable plant. 
A sample of iron from every heat is 
analyzed and tested, and a record of 
tensile strength, elongation, ductility, 
etc., is kept. These records are care- 
fully filed, and the data regarding any 
particular heat are always available. 


A Bright Smooth Surface on Castings 
By W. J. Keep 

Question :—What would you 
recommend to improve the appearance 
of gray iron castings on a job similar 
to a step door on a safe? We have 
been using a good grade of plumbago 
on these straight faces, yet the sand 
seems to burn on and it requires extra 
labor to obtain a smooth job. 

Answer :—lIncrease the silicon. If you 
make it 3 per cent you will find that 
graphite will form on the surface of 
the casting between the iron and the 
sand, which will cause the sand to 
peel off. The thinner you make the 
casting, if the silicon is high, the 
brighter the casting will be. The thin 
castings will not have enough weight 
to burn the sand onto them. For a 
smooth casting, you should use fine 
sand, such as is employed for stove 
plate. 


process 


According to the Bureau of Foreign 
and Domestic Commerce the imports 
of all forms of unmanufactured cop- 
per for the first 10 months of 1916 
amounted to 397,594,000 pounds. This 
compares with an import of 265,677,000 


the first 10 months of the previous 
year. The irnports of pigs, ingots, 
bars, plates, sheets, rods, wire, etc., 


for the first 10 months of 1916 amount- 
ed to 655,472,000 pounds, compared 
with an import for the first 10 months 
of 1915 of 529,286,000 pounds. 





Making Aluminum Match Plates 
By H. Adam 


In the past 12 months we made 
about 300 aluminum match-plates for 
our warm air heating furnace patterns. 
We novices in this work and 
consequently experienced quite a little 
trouble before we obtained good re- 
sults. The problem of shrinkage was 
the important obstacle we en- 
countered. We had but little trouble 
in providing for shrinkage on plates 
where the patterns 
thickness; in 
made a 


were 


most 


uniform 
we usually 
pattern with a 
plaster-of-paris follow-board and 
after the plaster had set, sawed 
the pattern and the _ follow-board 
in several places and in this way 
stretched the pattern to take up the 
shrinkage of the plate when made of 


were of 
such cases 
white metal 


we 


aluminum; this shrinkage averaged 
approximately 3/16 inch to the foot 
when we employed a mixture corre- 
sponding to No. 12 alloy. 


Ordinarily, when making plates that 
had heavy sections, we could provide 
for shrinkage by using risers over the 
heavy parts or by using a core; this 
was not always satisfactory since the 
core must necessarily extend through 
the plate to allow the gas to escape. 
Sometimes a heavy place in a plate 
may be chilled enough by setting a 
féw nails or spikes in the drag over 
the heavy part. 

When tried to put a triangle 
grate bar, such as used in hard coal 
heating furnaces, on a plate, we found 
that we could not get enough risers 
on the teeth of the grate to keep 
either the teeth or the bar itself from 
shrinking. 

After a 


we 


number of unsuccessful 
attempts, we tried a piece of 3-inch, 
round cold rolled steel, anchored in 
the mold extending the entire length 
of the bar over the teeth after 
a riser was placed on every 
tooth. This process cooled the heavy 
sufficiently to allow the plate 
to shrink uniformly and our troubles 
We made quite a 
number of plates in this way and the 
The 
difference in weight is scarcely notice- 


which 
other 


parts 
have 


were over. 


method is entirely satisfactory. 


able. 
We also experienced considerable 
dificulty in preventing plates from 


cases where 
the shape of 
and heavy in weight. 
casting ribs 
long sides of the 
the drag; these ribs were 
thick and 1% inches deep. 
the plate was cold, the ribs 
easily removed and the plates 
were straight. 


warping out of shape in 
the pattern was curved in 
a semicircle 
This 


on 


was overcome by 
both of the 
plate in 
14 inch 
When 


were 
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The Open-Door Policy is Best 


OR many years a barrier of secrecy, fully 

as effective as the famed wall of China, 

has surrounded the details of malleable foun- 

dry practice. Only occasionally, have the 
guarded gates been opened permitting progressive 
men to sparingly divulge the secrets of the trade. 
While the facts concerning new developments in steel 
and gray iron foundries have been circulated for the 
benefit of these industries, the dissemination of infor- 
mation on the production of white iron has been 
frowned upon. 

Why is this inherent hostility to publicity? Why 
is this failure to recognize the unlimited possibilities 
of co-operation? Can it be lack of progressiveness? 

Look at the proposition from the standpoint of 
future business for every maker of malleable cast- 
ings. Isn’t it a fact that the very basis of the indus- 
try lies in the willingness of manufacturers to use 
malleable castings? This being true, isn’t it of prime 
importance that every development which enables the 
foundryman to make better castings at reduced cost 
should be utilized to its fullest extent in proving to 
consumers of castings that malleable iron is the 
best for their requirements? Such a policy has for 
its goal the creating of a greater demand for mal- 
leable products, and demand is the backbone of 
business. Two heads are better than one, and by 
the same token, the malleable plants in the United 
States and Canada, by pooling their experience can 
develop better methods than any one of them unas- 
sisted. Once the quality is improved and cost of 
production lowered, malleable products will be in 
stronger demand. An important departure from mal- 
leable foundry practice is outlined in an article on 
page 73 of this issue. .The methods described 
undoubtedly constitute the first important development 
the industry has witnessed in a period of many years. 
If the spirit of co-operation, which prompted the 
men whose ideas have been discussed in this article 
to offer the results of their experience to the trade, 
is made part of the policy of every white-iron plant 
in the country, the malleable industry need not be 
concerned over the volume of after-war business. 


Trade Outlook 


ABOR troubles which were a feature of the 

foundry business during the summer of 

1916 have given way to serious transporta- 

tion difficulties that, at times, threaten to 
throttle the production of casting plants. Delayed ship 
ments of necessary raw materials, besides hampering 
the operation of melting equipment to a_ great 
extent have made it necessary in some instances 
for foundrymen to resort to the use of inferior 
grades of fuel and iron, making the production of 
first class castings a matter of more than usual diffi- 
culty. Prices continue to seek higher levels. Foun- 
dry coke quotations fluctuate between wide limits 
depending largely upon the supply of cars and the 
labor situation in the Connellsville region. No. 2 
pig iron is held, in the leading trade centers, as fol. 
lows: Pittsburgh, $31.95; Chicago, $31; Cleveland, 
$30; Buffalo, $30; Birmingham, $23, and Philadelphia, 
$30. Malleable foundry iron is quoted at $31, Chi- 
cago and valley, and $35 at Buffalo. Lake Superior 
charcoal is in heavy demand at $33.75, Chicago. 
Spot Connellsville foundry coke is held at $10 to $11. 
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Foundrymen’s Convention and Ex- 
hibition to be Held at Boston 


The annual convention of the Amer- 


ican Foundrymen’s Association will 
be held at Boston during the week 
of Sept. 24. Concurrent with this 


meeting will be conducted an exhibi- 
tion of foundry equipment and _ sup- 
plies, machine and accessories 
in the Mechanics building, which af- 
fords an exhibition floor area ap- 
proximately 80,000 square feet. This 
is the second time in the history of 
the American Foundrymen’s Associa- 
tion that it has selected New England 
for its meeting place, the previous 
convention having been held at 
ton in 1902. At that time the mem- 
bership of the American Foundrymen’s 


tools 


of 


Bos- 


Association was only a few hundred, 
whereas at present the enrollment is 
considerably 1,000. In addition 
to the meeting of the American Foun- 
drymen’s Association, the American 
Institute Metals will hold its an- 
nual convention at the same time and 
place. 


over 


of 


Personals 


Andrew Bryson has resigned as 
president of the Brylgon Steel Casting 
Co., New Castle, Del., and has severed 
his connection with that company. 

H. D. Gumpper, until recently asso- 
ciated with the Emerson Co., efficiency 
engineers, now is connected with the 
Buda Co., in the 
truck sales department. 

Ee. }. 
ager of the Electric City Foundry Co., 
Schenectady, N. Y., and has accepted 


Chicago, electric 


Morrow has resigned as man- 


the appointment of foundry manager 
the Metals Production 
Co., Springfield, Mass. 
Krank H. Dodge, formerly affiliated 
with the S. Obermayer Co., Chicago, 
the capacity of resident manager 
at Cleveland, has been appointed resi- 
dent manager of the Werner G. Smith 


of Equipment 


in 


Co., Cleveland, manufacturer of oil 
core binders. Mr. Dodge will rep- 
resent this company in the state of 


Michigan and part of Ohio. 

Charles T. Bird formerly connected 
with the Pangborn Corporation, Hag- 
Md.., engineer and 
who during the past year was affiliat- 
ed with the Mott Sand-Blast 
signed Jan. 1 


erstown, as sales 
Co., re- 
to again become asso- 
ciated with the Pangborn Corporation 
in the capacity of vice president and 
works manager in charge of engineer- 
ing and production. 


R. A. Bull, who recently resigned 
as production manager of the Com- 
monwealth Steel Co., Granite City, 
Ill., has been elected vice president 


and general manager of the Chicago 


ull 
Feb. 1. 


Steel Foundry Co., Chicago. Mr. 
will 


assume his new duties 
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As a steel casting manufacturer, Mr. 
Bull takes rank among 
the industry. For two years he 
was president of the American Foun- 
Association and during his 
leadership this organization had a tre- 
mendous growth, both in membership 
and prestige. 


the leaders 


in 


drymen’s 


Small Electric Hoists for Foundries 
Acute of 
panied by an unusual volume of manu- 


shortages labor accom- 
factured products in American plants 
the of 
efficient methods of handling materials. 
The of handling 
by which comparatively light articles 


has emphasized importance 


original conception 
were grouped to form lots of one ton 


or more has gradually been modified 























ELECTRIC HOIST FOR LIGHT LOADS 


until individual pieces which may be 


lifted and carried by hand are in many 
handled 


preferably at a 


by hoists of small capacity. 


cases one 
time 

To meet this demand the Shepard 
Crane & Hoist Co., Falls, 
N. Y., has developed a line of electric 
500, 1,000 


are 


Montour 


hoists having capacities of 


and 2,000 pounds. These hoists 


a direct-current circuit 
multi-phase 


operated from 
or from alternating cur- 
their 
The 
larger 
by the 


for a period of 13 


rent thus extending 
of 
to 


been 


circuits, 


use to a variety purposes. 


of 
made 


hoists are similar those 


sizes which have 
Shepard company 
a sectionalized con- 
The 
parts 
or sections, namely, the winding mech- 


years except that 


struction has been employed. 


hoist proper consists of four 


anism which is the center section, the 
brake end 
Each section is a com- 


motor end, and gear and 


and controler. 
plete unit by itself and may be em- 
ployed in any one of a variety of com- 
binations. The sections 


are merely 








$1 





bolted together to form a complete 


machine. 
A combined mechanical and elec- 
trical brake has been developed to 


enable the hoist to sustain overloads 


with an ample factor of safety. This 
device automatically regulates the 
braking effect to exactly the require- 
ments of the load being lowered. 
When there is no load on the hook 
the hoist lowers with the brake com- 
pletely released. The brake details 


are designed with a view of reducing 
heating and wear to a minimum. 
The first hoists of this type which 
were manufactured were equipped with 
single speed control only, but a con- 
troler affording a large number of 
running speeds and improved control 
will be available 


in hoisting equip- 
menitt manufactured by the Shepard 
company after the first few months 
of 1917. 


Ferro-Manganese in 1916 
Preliminary estimates made by the 
United States Geological Survey show 
that the production of manganese ore 


in 1916 was about 27,000 tons, which 
was nearly three times as great as 
that mined in 1915, when the output 


was a total of 9,709 tons. The prices 


paid ‘for manganese ore adapted to 
the manufacture of ferro-manganese 
advanced from a maximum of $22.50 


for 50 per cent ore in 1915 to $32.50 in 
March, 1916. Imports of manganese 
for the first 10 months of 1916 
amounted to 495,299 tons, of which 
401,177 tons came Brazil. For 
the same period of 1915 Brazil sup- 
plied 181,258 tons out of a total 
192,286 tons. Imports of ferro-man- 
ganese for the first 11 months of 1916 
were 73,435 tons, which is nearly 50 
per cent more than for the correspond- 
ing period of 1915. Prices reached the 
figures ever recorded in the 
United States in April last year, when 
it was reported that $400 a ton was 
paid for a small lot for immediate 
For the remainder of the 
price declined steadily to 
$160 a ton in October, then rose to 
$175 again in December. The price 
of spiegeleisen carrying 20 per cent 
of manganese ranged from a maximum 
of $52 in July to $40 in December. 


ore 
from 


of 


highest 


delivery. 
year the 


Electric Furnace Installations 

The Electric Furnace Co., 
Chicago, recently has closed a number 
of contracts for the installation of its 
furnaces, including two for the Haynes 
Stellite Kokomo, Ind., manufac- 
turer of high-speed alloy. One fur- 
nace was installed early in 1916. Since 


Snyder 


Co., 


the first of the year additional con- 
tracts have been placed for three 
Snyder electric furnaces, which will 
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make a total of six for this company. 
The Pelton Steel Co., Milwaukee, has 
placed a contract for an additional 
electric furnace having a daily output 
of 14 tons of steel for casting pur- 
poses. The New London Ship & En- 
gine Co., Groton, Conn., has purchased 
an electric furnace which will have 
an output of 14-tons daily, the metal 
to be used in the manufacture of 
castings for the submarine equipment 
made by this company. The Pratt & 
Cady Co., Inc., Hartford, Conn., will 
install a furnace having an output of 
14 tons daily for the manufacture of 
castings for valves and fittings. The 
Dayton Steel Foundry Co., Dayton, 
O., will installa second electric fur- 
nace to supplement the one now in 
operation. This will have a daily out- 
put of 30 tons of steel. This company 
specializes in steel wheels and auto- 
mobile castings. The Stearns-Roger 
Mfg. Co., Denver, Colo., will install 
a Snyder electric furnace for the man- 
ufacture of steel castings. This fur- 
nace will have a daily output of seven 
tons and will be the first furnace of 
this type installed in this section of 
the country. The Chile Exploration 
Co., New York City, has purchased 
its third Snyder electric furnace, which 
will be used in the development of 
special alloys at Chuquicamata, Chile. 


The Properties of Semi-Steel 
Castings 


(Concluded from page 58) 

is not so brittle. In carbonizing ordi 
nary steel there is an addition of car- 
bon to the outside surface of the 
steel. In this case the action has 
been the reverse as the long heating 
in the carbonizing material has re 
duced the total carbon, leaving prac- 
tically a 0.90 per cent carbon steel 
edge. The graphitic carbon has been 
absorbed by the iron in the center of 
the punch which accounts for the 
large amount of cementite. The mag 
nification is 25 diameters. 

Fig. 30 is taken from a sample of 
a punch that was brittle. The brit 
tleness in this case is due to the 


graphitic carbon particles, which are 


represented as the black lines. The 
background is hardened steel Che 
magnification is 400 diameters This 


shows how the carbonizing exhibited 
in Fig. 29 affected the strength of the 
material. Fig. 31 is a micrograph of 
a semi-steel test bar. You will notice 
that the graphitic carbon has more or 
less taken the form of globules. The 
rest of the material is steel in nearly 


a completely austenitic condition; 
austenite being a hard substance, the 
material’ is consequently very hard. 


There is also some martensite repre- 
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sented by the medium colored por- 
tion; this is also a hard material. 
Slow cooling of this material will 
make it considerably softer and 
tougher. 

It is only fair that we hear from a 
chemist and metallurgist who has 
handled thousands of semi-steel sam- 
ples. This letter, addressed to the 
writer by C. J. Atkinson, Milwaukee, 
and dated July 19, 1916, is as follows: 

“The series of micrographs and 
chemical analyses I have made for 
you of semi-steel and ordinary gray 
cast iron are exceedingly interesting 
in several ways. The difference in 
this semi-steel from gray cast iron is 
particularly noticeable in the forma- 
tion of the graphitic carbon. In cast 
iron where there is a large mass of 
metal, the graphitic carbon is always 
found in large flakes, whereas with 
the semi-steel the graphitic carbon is 
in exceedingly small flakes and in 
small granules. 

“This is very important as it is the 
graphitic carbon content in cast iron 
that makes it so brittle, by breaking 
up the structure of the metal. This 
is the reason why the samples sub- 
mitted are so strong. Another feature 
is the high sulphur content of these 
steels. If this had been cast iron 
with this high sulphur, they would 
have been exceedingly hard because 
sulphur has a. tendency to promote 
chill. 

“Another factor which helped the 
material, in none of the samples have 
I found any blow holes or microscopic 
cavities. The material appears to be 
exceedingly close. 

“In nearly all the samples exam- 
ined, the combined carbon content was 
high. This, of course, is due largely 
to the high sulphur; in all cases with 
the exception of two which showed 
chill, the material is easy to ma- 
chine. The combined carbon is the 
carbon combined with iron forming 
steel, and if the combined carbon 
content were 0.835 per cent, the whole 
of the iron would be in the form of 
steel. 

“Pearlite, which appears under the 
microscope or in the photograph as 

dark substance, laminated or 
speckled under high magnification is 


really iron saturated with carbon, 


forming steel. Graphitic carbon ap- 
pears under the microscope as black 
specks or lines. In most of the pho- 
tographs, though, these cannot be eas- 
ily detected as they are more or less 
obscured by the pearlite. 

“The white or light colored areas 
which contain some slight specks or 
markings, are ferrite which can be 
described as iron containing a certain 
amount of impurities. In one or two 
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of the samples there is another white 
substance which is absolutely struct- 
This is cementite, which is 
a very hard, brittle substance. It is 
composed of iron containing a large 
amount of combined carbon. It is 
only found in those castings that have 
been chilled. 
“Another feature that is extraordi- 
nary is the uniformity of this series. 
Although the castings were of ex- 


ureless. 


ceedingly varying weights, some hav- 
ing very thick sections and others 
being exceedingly thin, the metal mi- 
croscopically was exceedingly  uni- 
form, much more so than you would 
expect to find in gray iron as we 
know that where the section of a cast- 
ing is light, there is a tendency for 
the iron to be exceedingly hard and 
brittle unless the chemical composi- 
tion is modified to suit the weight of 
the casting.” 


Chicago Foundrymen’s Club Elects 
Officers 


At ‘the monthly meeting of the 
Chicago Foundrymen’s Club, held Jan. 
13, officers for the ensuing year were 
elected as follows: Oliver Smith, 
president; R. T. Martin, vice presi- 
dent, and C. E. Hoyt, secretary and 
treasurer. Directors for two _ years 
were elected as follows: R. W. 
Kinder, A. W. Lemme, Alex Thomp- 
son and George H. Manlove, Chicago 
representative of The Foundry. 


Different Kinds of Iron 
By W. J. Keep 

Question:—I am considerable of a 
novice insofar as information regard- 
ing cast iron is concerned. All cast 
iron is the same to me although I un- 
derstand that various grades have in- 
herent qualities which impart excep- 
tional strength, close grain, unusual 
softness, chilling qualities, etc. I would 
like to know the differences between 
some of the various grades of cast 
iron. 

Answer:—Your question is not at all 
out of order. Iron ore, from which 
pig iron is made, is oxide of iron 
which contains oxides of sulphur, phos- 
phorus, manganese and silicon. The 
fuel used to eliminate the oxygen to 
produce metallic iron as well as the 
metalloids just mentioned, adds to the 
percentage of sulphur. By adding lime, 
by varying the proportions of the vari- 
ous so-called impurities in the iron and 
by mixing different ores, the quality of 
the iron is varied to meet different re- 
quirements. 

Evidently, to you, all pig iron seems 
the same, yet differences exist in the 
manner in which the grains knit to- 
gether imparting variations in strength. 
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Also, the size and hardness of the 
grains vary which cause differences in 
strength. These mechanical properties, 
to a considerable extent, are produced 
by the chemical composition of the 
iron and the proportions of carbon, 
silicon, sulphur, phosphorus and man- 
ganese. Nature has provided a con- 
venient means for measuring the in- 


fluence of these variations in composi- 
tion. While cooling from a molten to 
a solid state and from that point until 
the granular structure has settled to its 
final form, swelling and contraction 
which have a definite influence 
upon the final size of the casting. In 
addition to changes, the metal 
contracts for each degree of heat that 


occur 


these 


leaves it, so that the final casting 
always is smaller than the pattern from 
which the mold is made. However, 


the final sizes of castings from different 
iron mixtures vary considerably. The 
common term applied to this is shrink- 
age per foot. In 1894 the writer dis- 
covered that this shrinkage varies with 
the varying proportions of the different 
elements and with the rate of cooling, 
and he constructed several kinds of 
apparatus to measure the variations in 
shrinkage. 


Strength of Cast Iron 


Strength depends largely on the size 
of the grains and upon the way each 
interlocks with those next to it, as well 
as upon the hardness of the grains or 
perhaps more correctly, upon their 
It has not been learned 
why these last properties vary, but by 
experimenting with various irons that 
look alike and which analyze the same, 
can ascertain which brand pig 
the strongest mixture. 
Strength depends largely upon the hard- 
ness and toughness of the grains. This 
is produced by increasing the percent- 


toughness. 


we of 


iron gives us 
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The Macungie Brass Mfg. Cu., Macungie, 
Pa., contemplates extending its foundry. 
The Regent Stove Co., Wyandotte, 
lans to erect a large foundry addition. 


Mich., 


The Green Engineering Co., East Chicago, 
nd., contemplates the erection of a foundry. 
Beatty Bros., London, Ont., build a 
undry at a cost of $30,000. 

The Western Foundry Co., Wingham, Ont., 
vill erect a $15,000 addition to its plant. 
The Semi-Steel Foundry Co. will 
25,000 casting plant at Barberton, O. 


will 


erect a 


The Detroit Valve & Fittings Co., Detroit, 
ontemplates building a $40,000 addition 
ts foundry at Wyandotte, Mich. 


to 
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age of the carbon in the combined state. 
By varying the state of the carbon, the 


of the combined 


amount can be in- 
creased by reducing the percentage of 
siticon or by increasing the sulphur 
content. However, by carrying this 


too far the grains become brittle and the 


iron will be weakened. If the percentage 


of silicon is increased by adding the 
proper amount of 50 per cent ferro- 
silicon, the grain size will not be in- 
creased and the iron will be soft so 
that it can be machined readily. This 
also decreases brittleness and often in- 
creases the strength. Strength there- 
fore, depends upon the mechanical 


structure as much as upon the chemical 
properties of the metal. 

The size of the grains depends largely 
upon the time given for the action of 


the influence referred to, in other 
words, upon the rate of cooling. A 
large’ casting cools slower than a small 
one. The surface of a large casting 


cools first and, therefore, the grains in 


a large casting and the grains in the 
center of any casting will be coarser 
than those of a small casting and the 


grains of the metal nearer the surface. 
The strength of the smaller casting per 


square inch of structure will be much 
greater than the larger casting. 
For ordinary machinery castings or 


for light hardware, a non-chilling iron 
is required. 
white before 


A malleable iron casting is 
it annealed yet it 
should have no chilling The 
grinders for mills and also plow 
points should be chilled 
ing the 
should: be tough and soft. 
must 


is and 
qualities. 
corn 
their 


on wear- 


surfaces while backing metal 


Car wheels 


have treads hard and_ tough, 
effected by chilling, while the web and 
hub are soft. Some kinds 
chill the 
against solid metal. 


cold the iron 


of iron will 
metal 
the 


the 


molten is 


If 


solidifies 


when run 
is 


it 


chiller 
instant 


WHAT THE FOUNDRIES ARE DOING 


Activities of the Iron, Steel and Brass Shops 


A foundry and nickel-plating shop will be 
erected by the Wilson Stove Co., Metropolis, 
Ill., at a cost of $45,000. 

Plans are being prepared for an addition 
to the steel foundry of the Whiting Foundry 
Equipment Co., Harvey, Ill. 

The Strong Steel Foundry Co., Buffalo, has 
awarded a contract for the erection of a 25 
x 80-foot foundry addition. 

The Holt Mfg. Co., Peoria, Ill., is planning 
to erect a foundry, 200 x 300 feet, at a cost 
of $100,000. 

The Turner, Vaughn & Taylor Co., Cuya- 


hoga Fails, O., is building a large foundry to 
replace the one recently torn down. 
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contact with the chiller and 
shrinks away from it while at the same 


comes in 


time the chill is heated and expands. 
This causes a shallow chill and if the 
chill could be heated so the contact 
would be longer, the chill would be 
deeper. 

Of two irons which will be white 


when run against the chiller, one will 
take a true chill and be car wheel iron; 
the other white, 
take the chill and, therefore, is suitable 
castings. Much trouble 
if this distinction were 
It is conceded that any iron 
made the 
silicon and gray, by increasing it, but 


one, while will not 


for malleable 


could be saved 


observed. 


can be white by reducing 


this will not account for the peculiarity 


of chilling. An inerease of sulphur 
will increase the tendency to chill. 


Many charcoal irons are in the chilling 


class, while others are not, and these 
chilling irons are exceptionally pure. 
This has resulted in the addition of 
steel scrap to non-chilling pig irons 


which reduces the proportion of all of 
the elements in the iron owing to the 
smaller percentages in which they exist 
in the steel. 
Effect of Sulphur 

The sulphur in the fuel used for re- 
melting increases. the the 
satisfactory chilling 
iron is thus produced, but this is not 
nearly desirable 


sulphur in 


iron and a fairly 


as as charcoal iron 
with a natural tendency to chill. Phos- 
phorus and manganese, if less than 1 


per cent in the castings, exert very lit- 
tle influence. 
the 


In ordinary foundry prac- 
of non-chilling 
iron can be varied by varying the sili- 


tice, character a 
con, and the amount of change can be 
ascertained by measuring the shrinkage, 
while the actual of 
the casting determined 
chemist. 


amount silicon in 


can be a 


by 











let 
Foundry Co., Waterbury, Conn., for the eree- 


A contract has been by the Waterbury 


tion of foundry addition, 30 x 60 feet. 

A two-story addition will be built by the 
Chicago Malleable Castings Co., 1219 West 
120th street, Chicago, at a cost of $15,000. 

The Baldwin Locomotive Works will build 
a 100 x 300-foot 


addition to its foundry at 
Eddystone, Pa. : 


The Crucible Steel Co., East Liverpool, O., 
is building a foundry at Midland, Pa., to 
cost $75,000. 

The Western Foundry & Sash Weight Co., 


St. Louis, will build additions to its plant at 
a cost of $12,000. 
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Two additions, 61 x 185 feet and 44 x 58 will include two machine shops, a foundry, a ness as founders and engineers at Toronto, 
feet, will be made to foundry by the Am pattern storage and an assembling shop. The Ont., Can. Charles F. Wheaton, William G. 
erican Malleable Casting .. Marion, O plant will be devoted to the manufacture of Thurston and James Shand are the incorpo- 
ship and ship building equipment, turbines, frators 
etc. The Westinghouse, Church, Kerr Co., The Metal Foundries of Canada, Ltd., has 
37 Wall street, New York, is the engineer. been incorporated at Montreal, Que., with 


The plant of the Auburn Foundry 


burn, Ind., recently damaged by 


healt 
rebuilt. 
2 * 1 T . ; . « . are 

The Nevada Engineering &: Supply A company has been organized at Oakland, 990,000 capital. The incorporators are John 
ssa sulci “N18 : & : sitet - Wie . 222 1 ¥ C7 P -_ ° ¢ — . * 

| N ill oo ng ea al., by Sydney A. Splain, 3330 Elm street, M. Duff, 157 Bay street; James G. Hamil- 

Reno, Nev., will erect additions to its foundry ’ ’ M “* ‘| ot} 1 hers. all 
1 I hop that city, to engage in the manufacture of ton, Marjorie .. Chamberlain and others, all 

and machine shop. ; i as 

gray iron castings. A plant will be built at of Toronto. * 

an expenditure of $30,000. The erection of The G. R. Wilmoth Co., Kenton, O., has 


a shop already has been commenced. Sydney been incorporated with a capital of $12,000 


erection of a large foundry extension 4 


A contract has been awarded by the 


eral Electric Co., Schenectady, N. \ 


Splain is president of the company and to engage in the operation of a gray iron 

‘lans have been prepared for rebuilding the ill be foreman of the foundry, William Cobb foundry. G. R. and A. E. Wilmoth, J. C. 
foundry of the Central Foundry Co., Hamil vice president and general manager, Ed Ruech Jr. amd W. H. Grimer Jr., are the 
ton, O., recently damaged by fire. a Cute secretary and John Weaver is incorporators. 


& Mie or treasurer and foreman of the core room [he Lima Metals Foundry Co., Lima, 


The American Foundry 
Louis, will rebuild its plant recently damaged : has been incorporated with a capital of 
by fire. 000. The officers of the new company are 
md T 1 Py . _ © 4 > . 
A contract has been awarded for improve General Industrial Notes H. Workman, president; J. F. Racine, vice 
ments to the plant of the Bayonne Casting president and W. J. Noonan, secretary and 
Co., Bayonne, N. J. ; The Leetsdale’ Foundry & Mfg. Co:, Leets 
of $30,000. 


T 1 Pl Marshall r dale, Pa., has been organized with a capital 
> ‘ 
ne a lant Co., Marshalitown, a., wil 


erect a 2-story, 60 x 90-foot addition to its ee Me ee : Ont., has been incorporated to conduct 
The Nelson Co., Menominee Falls, Wis., general foundry and machine business  witl 
} “rate - fo rv no ine 1 n —_ . "3 
h operates a foundry and machine shop, $100,000 capital. The incorporators are Ed 
1as changed its name to the Menomine e Fi ward A. Dunlop, James F. Muiro, of Pem 


Mig. Co. broke, and George J. Bryson, Ottawa. 


treasurer. 


The Pembroke Machinery Co., Pembroke 


foundry at a cost of $6,000 
ae : ‘ ae whic 
The Davis Mfg. Co., Fifty-seventh and , 
Mitchell streets, West Allis, Wis., contem 
plate building an addition to its foundry. fe ; 
The Modern Brass Foundry Co., St. The 


} plant of the Grey Iron Foundry Co., 
] 


A contract has been awarded by tl oor ; ——— ] ~apit $3 r : 
1} ~ , has been incorporated with a capital of $3, Beaver Dam, Wis., which has been idle fo 
Rubber Co., Watertown, Mass., by Carl G. Strotz, John P. Hill and 


¢ , ’ : several years, will be reopened by the Beaver 
tion of a foundry and pattern yp, 8 = Cc ’ 


ae Strotz. Dam Casting Co., recently incorporated wit} 
The East Chicago Foundry o., East Chi a capital of $10,000. Cast iron and semi 
cago, Ind., has established a la at 148th steel castings for automobiles will be produce 
and Railroad avenues for the ire The B. B. Noyes Co., Springfield, Mass 
gray iron castings. has been incorporated to’ engage in the oper 
The Hall Foundry & Mig. C Muskogee, tion of a foundry and machine shop. T1 
Okla., has been incorporated with a capital company is capitalized at $12,000 by® Wi: 
of $50,000 by J. T. Davis, C. E. Hall and throp T. Noyes, Gertrude S. Cumming an 

W. L. McClellan. Margaret T. Noyes. 
Akron, O., has The International Mfg. Co., Ottawa, Ont 
been incorporated with a capital stock of Can., has been incorporated to engage in tl 
$10,000 by C. L. Steffey, L. N. and S. J. manufacture of firearms and shells and t 
Harris, D. M. Skelton and F. W. Hachtel. conduct a foundry and machine shop. T! 
The Belleville Malleable Iron Co., Belle. Company is capitalized at $100,000 by Jol 
ille, Ill., has been incorporated — A. Harris, Rufus A. Patterson, Alfred O 
$2,500 by Paul Joguel, ( ” Hoyt and others, of New York. 


The Harris Foundry Co 


’ 


Logan The Ohio Pattern Works & Foundry (¢ 
vital Machinists & Foun . incinnati, has been incorporated to take ove: 
Ont., ha sncos sted with he business of the Ohio Pattern Works, | 
ipita ; ‘ j lly, Walker 4 at 2730 Spring Grove avenue, that cit 
7 new company is capitalized at $200,0 
l 


A. S: and E. B. Hausfeld and \ 


De Trises« 


Dominion Boiler & Foundry Co., Mor 
25.000 il, QOue., Can., has been incorporated to 
: in the manufacture of furnaces, boil 
Alliance’ Bra *oundry »., Detroit, : nm + 
: : Be radiators, machinery, etc. The company 
been incorporated witl ),000 capital, by 4. v . 
M } H , is ipitalized at $200,000 by Charles W 

Manche, if an ich., art 5 . . , 
x Webb, Joseph H. Charbonneau, Victor P: 

M. Sloman an rry, De : ‘ 
’ letier and others. 

The American Trap Co. has been incorp 


rated at Detroit wtih $10,000 capital to e 


Mo., 
terville Sheet 


it i pr 


City 


in the manufacture of plumbing ar 
supplies and conduct a general fow 
business. x. it Wells, B 3 McClell 
J. Fenton are the incorporators. T! 


in the management 
lated. 

, North 

of the 


Same 


will carry on its business at Toled 


banon Gear & Machine »., Let 


prodm has been incorporated with 
age in the operation of a fo 
machine shop. The incorporators 
Gerdes, A. F. Sinclair, Godfrey Eng 
Church _ street, New York; R. 
Hanover, Pa., and R. N. Gerdes, 1 
street, New York. 
Flint Foundry Co., Flint, Mich., h 
rganized by W. H. Goldstine, superir 
tendent of the brass and aluminum foundr 
the Buick Motor Co The officers follow 
W. H. Goldstine, president; William Gregory 
secretary at isurer and E. B. Gilmore 
The foundry will speciali 


itomobile castings. 





